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Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, 
including the prophylaxis of rheumatic fever. SUPRAX is generally effective in 

the eradication of S pyogenes from the nasopharynx; however, data establishing 
the efficacy of SUPRAX in the subsequent prevention of rheumatic fever are not 
available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus 
mirabilis. 

“Efficacy for this organism was studied in fewer than ten patients with otitis media. 
CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 
34%, B catarrhalis from 15%, and S pyogenes from 4%. 

The overall response rate of S pneumoniae to cefixime was approximately 10% 
lower and that of H influenzae or B catarrhalis approximately 7% higher (12% when 
beta-lactamase positive strains of H influenzae are included) than the response rates 
of these organisms to the active control drugs. 

In these studies, patients were randomized and treated with either cefixime at dose 
regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- 
nine to 70% of the patients in each group had resolution of signs and symptoms of oti- 
tis media when evaluated two to four weeks posttreatment, but persistent effusion was 
found in 15% of the patients. When evaluated at the completion of therapy, 17% of 
patients receiving cefixime and 14% of patients receiving effective comparative drugs 
(18% including those patients who had H influenzae resistant to the control drug and 
who received the control antibiotic) were considered to be treatment failures. By the 
two- to four-week follow-up, a total of 30% to 31% of patients had evidence of either 
treatment failure or recurrent disease. 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'*' Cefixime'*’ Control'*’ 
Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 


Haemophilus influenzae 


beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 
beta-lactamase positive 17/22 (77%) 9/12 (75%) 11 


Moraxella (Branhamella) 


catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


‘®) Number eradicated/number isolated. 

‘b An additional 20 beta-lactamase positive strains of H influenzae were isolated, but 
were excluded from this analysis because they were resistant to the control antibi- 
Otic. In 19 of these the clinical course could be assessed, and a favorable outcome 
occurred in 10. When these cases are included in the overall bacteriological evalua- 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered 
to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 

CONTRAINDICATIONS 
Known allergy to cephalosporins. 

WARNINGS 
BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY 

SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVI- 

OUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, 

OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN TO PENICILLIN- 

SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- 

HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY 

DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 

OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, 

DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS 

MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY 

MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 

ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY 

MANAGEMENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is a primary cause of severe antibiotic-associated diarrhea includ- 
ing pseudomembranous colitis. Pseudomembranous colitis has been reported with 
the use of SUPRAX and other broad-spectrum antibiotics (including macrolides, 
semisynthetic penicillins, and cephalosporins). It is important to consider this diagno- 
Sis in patients who develop diarrhea in association with antibiotic use. Symptoms of 
pseudomembranous colitis may occur during or after antibiotic treatment and may 
range in severity from mild to life threatening. Mild cases usually respond to drug dis- 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- 
trolyte, and protein supplementation. When the colitis is not relieved by drug discontin- 
uance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
should be excluded. 





PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. 
superinfection occurs, take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX (cefixime) in 
patients with renal impairment and those undergoing continuous ambulatory peri 
toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION. ) 

Prescribe cautiously in patients with a history of gastrointestinal disease, partic 
colitis. 

Drug Interactions: No significant drug interactions have been reported to date. © 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the u 
may occur with tests using nitroprusside but not with those using nitroferricyanide 

SUPRAX administration may result in a false-positive reaction forglucose in the 
urine using Clinitest*,** Benedict's solution, or Fehling’s solution. Use glucose tes 
based on enzymatic glucose oxidase reactions (such as Clinistix*** or Tes-Tape** 

A false-positive direct Coombs test has been reported during treatment with othe 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs 
test may be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Althoughno lifetime anir 
Studies have been conducted to evaluate carcinogenic potential, nomutagenic poten 
tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealé 

no fertility impairment in rats at doses up to 125 times the adult therapeutic dose. 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been per 
formed in mice and rats at doses up to 400 times the human dose and have revealer 
no evidence of harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug Pp 
should be used during pregnancy only if clearly needed. l 
Labor and Delivery: SUPRAX has not been studied for use duringlabor and delive’ 
Treatment should only be given if clearly needed. 
Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Con- 
sider discontinuing nursing temporarily during treatment with this drug. 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 
6 months have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
stools, in pediatric patients receiving the suspension, was comparable to aduit 
patients receiving tablets. 

ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient 
nature. Less than four percent (3.8%) of patients in the US trials discontinued therapy 
because of drug-related adverse reactions. Commonly seen adverse reactions in US 
trials of the tablet formulation were gastrointestinal events, which were reported in 
30% of adult patients on either the bid or the qd regimen. Clinicallymild gastrointesti- 
nal side effects occurred in 20% of all patients, moderate events oecurred in 9% of all 
patients, and severe adverse reactions occurred in 2% of all patients. Individual event 
rates included diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 
7%, dyspepsia 3%, and flatulence 3%. The incidence of gastrointestinal adverse reac- 
tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
sion was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX 
was discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembra- 
nous colitis, and a few required hospitalization. 

The following adverse reactions have been reported following tne use of SUPRAX. 
Incidence rates were less than 1 in 50 (less than 2%), except as neted above for gas- 
trointestinal events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
vomiting. Several cases of documented pseudomembranous colitis were identified 
during the studies. The onset of pseudomembranous colitis symptoms may occur dur- 
ing or after therapy. 

Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Ery- 
thema multiforme, Stevens-Johnson syndrome, and serum sickness have been 
reported rarely. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 

Renal: Transient elevations in BUN or creatinine. 

Central Nervous System: Headaches 3%; dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and 
eosinophilia. Prolongation in prothrombin time was seen rarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal 
necrolysis, superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, 
including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced (see DOSAGE AND - 
ADMINISTRATION and OVERDOSAGE). If seizures associatec-with drug therapy 
occur, discontinue drug. Administer anticonvulsant therapy if clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, ele- 
vated LDH, pancytopenia, neutropenia, agranulocytosis. 

OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidate exists. Cefixime is 
not removed in significant quantities from the circulation by hemedialysis or peritoneal 
dialysis. Adverse reactions in small numbers of healthy adult volunteers receiving sin- 
gle doses up to 2 g of SUPRAX did not differ from the profile seen in patients treated at 
the recommended doses. 

“*Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laborato- 
ries, Inc. Tes-Tape is a registered trademark of Eli Lilly and Company. 
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Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 


DESCRIPTION l 
HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 


for oral use. 


CONTRAINDICATIONS a . 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS . | 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, e.g., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: leratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the - 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section). 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 

Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 


ADVERSE REACTIONS 


The reported incidences of adverse reactions listed in the following table are derived from 


controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 


Percent of Patients Reporting 


Controlled Studies” 






Hismanal! Placebo Classical”* 
(N= 1630) (N= 1109) (N= 304) 
% % 






























ADVERSE EVENT 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 

Gastrointestinal! System 
Nausea 
Diarrhea 
Abdominal pain 

Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 

Other 

Arthralgia 


*Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N = 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.6% of astemizole treated patients involved in controlled studies, 


with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 


Marketing experiences include isolated cases of convulsions. A causa! relationship with HISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg have been 
reported. Patients should be carefully observed and ECG monitoring is recommended in cases of 
Suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 


pea should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LD. values for HISMANAL were 2052 mg/kg in mice and 3154 m 
the oral LD5 was 905 mg/kg in males and 1235 mg/kg in females. 
NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 
US. Patent 4,219,559 December 1988 

JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 


g/kg in rats. In neonatal rats, 
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Symposium on Comprehensive Management of 


Cranial Base Lesions 


Microsurgery e Radiosurgery e Endovascular Techniques 


April 28 - May 2, 1991 


The University of Virginia Health Sciences Center, Charlottesville, Virginia 22908 
For Information Contact Charlotte Tolar, Symposium Coordinator 
(804) 982-1838 Fax 977-6279 


DIRECTORS, 
Vinko V. Dolenc, M.D., Ph.D., John A. Persing, M.D., Robert D.G. Ferguson, M.D. 


FACULTY, THE UNIVERSITY OF VIRGINIA 


John A. Jane, M.D., Ph.D. Robert W. Cantrell, M.D. Milton T. Edgerton, M.D. 
Neal F. Kassell, M.D. Paul R. Lambert, M.D. Steven A. Newman, M.D. 
Ladislau Steiner, M.D., Ph.D. Paul A. Levine, M.D. Scott R. Vandenberg, M.D. 


Guest Speakers 
NEUROLOGICAL 
SURGER 

Luiz Alencastro, Port Alegre, Brazil 
Ossama Al-Mefty, Jackson, MS 
Dorald Becker, Los Angeles, CA 
Derek Bruce, Dallas, TX 

Giampaolo Cantore, Rome, Italy 
Alan Crockard, London, England 
Rudolf Fahlbusch, Erlangen, Germany 
Takanori Fukushima, Tokyo, Japan 
joachim Gilsbach, Freiburg, FRG 
Akira Hakuba, Osaka, Japan 
Takeshi Kawase, Tokyo, lapan 
Shigeki Kobayashi, Nagano, Japan 
Edward Laws, Washington, D.C 
Francis Lesoin, Lille, France 


Donlin Long, Baltimore, MD 

Leonard Malis, New York, NY 
Richard Marsh, Rochester, MN 

John Mullan, Chicago, Il 

Haring Nauta, Baltimore, MD 
Evandro de Oliveira, San Paulo, Brazil 
Dwight Parkinson, Winnipeg, Canada 
David Piepgras, Rochester, MN 

Albert Rhoton, Gainsville, FL 

Jon Robertson, Memphis, TN 

Madjid Samii, Hannover, Germany 
Hirotoshi Sano, Tovoake, Japan 
|aligam Sekhar, Pittsburgh, PA 
Robert P. Spetzler, Phoenix, AZ 
Kintomo Takakura, Tokvo, Japan 
John M. Tew, Jr, Cincinnati, Ohio 
Martin Weiss, Los Angeles, CA 
joachim Lang, Wurzburg, FRG 


NEURORADIOLOGY 
Alex Berenstein, New York, NY 
In Sup Choi, New York, NY 
Gerard Debrun, Baltimore, MD 
Joseph Eskridge, Seattle, WA 
Alan Fox, Ontario, Canada 
Van Halbach, San Francisco, CA 
Steven Hecht, Pittsburgh, PA 
Dietmar Kuhne, Essen 

West Germany 
Jean-Jacques Merland, Paris, France 
Jacques Moret, Paris, France 
Luc Picard, Paris, France 
George Salamon, Marseille, France 
John Scott, Indianapolis, IN 
Anton Valavanis, Zurich, Switzerland 
Fernando Vinuela, Los Angeles, CA 


PLASTIC SURGERY 
Richard Albin, Denver, CO 
Robert Hardesty, Lama Linda, CA 
Glen Jelks, New York, NY 

Jeff Marsh, St. Louis, MO 

lan Munro, Dallas, TX 

Thomas Mustoe, St. Louis, MO 
Julia Terzis, Norfolk, VA 


Jacques van de Meulen, Rotterdam, 


Holland 
RADIOSURGERY 
Jacob Fabrikant, Berkelev, CA 
Federico Colombo, Vicenza, Italy 


Christer Lindquist, Stockholm, Sweden 


OTOLARYNGOLOGY/ 
HEAD & NECK 
SURGERY 


Paul Donakd, Sacamento, CA 
Willard Fee, Jr., Stanford, CA 
Ugo Fisch, Zurich, Switzerland 
Ivo Janecka, Pitts>urgh, PA 
Charles Krause, Ann Arbor, MI 
Douglas Mattox,Baltimore, MD 
Victor Schramm, Jr., Denver, CO 
David Schuller, Columbus, OH 
OPHTHALMOLOGY 
John Kennerdell. Pittsburgh, PA 
Jack Rootman, Vancouver, Canada 


ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the In- 
stitute of Otorhinolaryngology and Communicative 
Disorders, The Neurosensory Center of Houston. 


March 8, 9, 10, 1991 


Two parallel three-day intensive courses in clinical 
ENG are offered. The technicians’ course stresses 
practical aspects of test technique, and the physicians’ 
course stresses clinical applications. Audiologists may 
take a specially scheduled program which includes 
parts of both the techniques and interpretation 


course. The courses rely heavily on tutorial teaching 
methods to allow ample opportunity for supervised 
trial-and-error learning. 


A report of each technician trainee’s performance, in- 
cluding examination scores and an evaluation of 
technical competence, will be given the trainee and 
the employer. 


Course Instructors: Alfred C. Coats, M.D. 


and Staff 


Limited enrollment 


Tuition: $459.00 


Address inquiries to: ENG Laboratory, NA 400, 
The Methodist Hospital, 6565 Fannin, Houston, 
Texas 77030 (713) 798-5925. 








EIGHTH BRITISH ACADEMIC CONFERENCE 
IN OTORHINOLARYNGOLOGY 
At: DUBLIN—IRELAND 
July 28th—August 2nd 1991 


Distinguished international contributors will present and dis- 

cuss recent developments in otorhinolaryngolagy. Topics will 

include: 

1. Functional endoscopic nasal and sinus surgery. 

2. Head and neck cancer/Skull base surgery. 

3. Facial plastic and reconstructive surgery. 

4. Sleep apnoea and snoring. 

5. Middle ear surgery—state of the art. 

6. Auditory implants and hearing aids. 

Daily instructional sessions in small seminar groups. 

Daily audiovisual programme. 

Full social programme for members and guests. 

Scientific and Trade Exhibitions. 

Enrollment fee—£425 Full 

£175 Associate 
£ 60 Guests 

CME accreditation Category 1 (18 hours) 

Those interested should apply to: Mrs. T. Croom-Johnson, 
Meadow Cettage, 
36 Church Walk, 
Wellesbourne, 
Warwickshire CV35 9QT, 
UK 


The Osler Institute 
Otolaryngology Boards Review Course 
honoring Jack Anderson, M.D. 


March 10-15, 1991 — Chicago 
September 15-20, 1991 — Chicago 


Now, your review and update for board exams and practice 


OBJECTIVES 

è Increase basic science knowledge in otolaryngology 
è Improve clinical skills in diagnosis and treatment 

è Assist otolaryngology residents to study efficiently 

e Prepare board candidates to take board examinations 
© Provide practicing surgeons with a review and update 






METHODS 
e HOME STUDY MATERIALS consisting of a syllabus and 
assignments with questions and answers 


@ SEMINAR with projection slides and syllabus 
@ LABORATORY with microscopic slides 
è PRACTICE EXAMS with oral and written parts: 





“ The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 


not only from world-famous authorities but from people who are relatively unknown as well.” * 





TOPICS Jack Anderson, M.D. 
Tulane University and L.S.U. 
PATHOLOGY HEAD AND NECK John Ballenger, M.D. 
Upper Respiratory Nose and Sinuses Northwestern University 
: i Leon Barnes, M.D. 
pee avy is scenes University of Pittsburgh 
Bone and Soft Tissue Pharynx and Larynx James Benecke. M.D 
Thyroid and Parathyroid Salivary Glands St. Louis University 
Salivary Glands Trachea Charles Bluestone, M.D. 
Ear and Temporal Bone Esophagus University of Pittsburgh 
Thyroid and Parathvroid Bruce H. Campbell, M.D. 
BASICSCIENCES Mandible A AREA ON a 
à : Richard Fadal, M.D. 
Anatomy and Embryology Maxillofacial Trauma Allergy-Immunology Center 
Genetics and Physiology Facial Anomalies Douglas Gnepp, M.D. 
Immunology and Allergy St. Louis University 
PEDIATRIC Jerry House, M.D. 
CLINICAL SCIENCES OTOLARYNGOLOGY Indiana University 
Anesthesiol ; À Arvind Kumar, M.D. 

- pian od Respiratory Obstruction University of Illinois, Chicago 
Endocrinology Pediatric Tumors Mahmood Mafee, M.D. 
Systemic Disease Caustics University of Illinois, Chicago 
Infectious Disease Foreign Bodies Robert Maisel, M.D. 
Radiology Laryogeal Anomalies University of Minnesota 

PARRA VRYE MERET 

OTOLOGY AESTHETIC University of Cincinnati 

Ilana Seligman, M.D. 
Audiology SURGERY University of Chicago 
Otologic Medicine Otoplasty George Sisson, Jr., M.D. 
Deafness and Dizziness Rhinoplasty : “ie hana teat 

ean Toriumi, M.D. 

Facial Nerve Blepharoplasty University of Illinois, Chicago 
Base of Skull Surgery Rhytidectomy Tucker Woodson, M.D. 
Temporal Bone Surgery Cosmetic Complications Medical College of Wisconsin 
por  - - 
| Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 
| Name 
| 
| Address 
| 
| City/State/Zip 
| 
| Phone For:|_] March 10-15, 1991 — Chicago 
| : ) s Ch 
| Mail Today to: a 15-20, 1991 Chicago 
7 1094 Dawn Lane, Dept. 101 Sept. 15-20, 1992 — Chicago 
| PO. Box 2218 f: Check Enclosed for $ 
¥ Terre Haute, IN 47802 [_] Please send more information 














“Accommodations were comfortable...” * 


GOALS AND LOCATION: The course is 
held the week before written and oral exams. 
Home study questions will be sent before the 
course. Your best value is to repeat the 
seminar for half price the week before both 
written and oral exams. Topics and faculty 
are upgraded for each program. Past 
participants recommend taking the course 
well before your exam and reviewing the 
course syllabus before repeating the course 
immediately prior to your exams. The 
course will be held at the Hilton Inn, 3003 
Corporate West Drive, Lisle, Illinois. 







“and those little extras...” * 


LOWEST AIR FARES: Please call toll- 
free 1-800-548-8185 for special group fares. 


“the most education for the money.” * 


FEES AND COURSE HOURS: 
Physician or Resident: Phy. Res. hrs. 


@Six day course: $720 $480 60 

repeating within 2 yrs.: $360 $360 60 
Extra mock orals day: $150 $150 8 
®Mock oral exams: $70 $70 1/2 
©Private mock orals: $100 $100 1/2 


©Add 10% within 10 days ef the course. 

eè Attendees not in course hotel add $20/day. 

Fees do not include lodging or meals. 

©$50.00 will reserve your position. © 

®Most home study materials will be mailed 
after half of the registrationefee is received. 


“home study material was extremely helpful.” * 


CANCELLATIONS: Refunds subject to $50 
fee, will be made until the seminar begins. 

eCancellation after mailing home study 
material requires retention of half of the fee. 


“I feel [the course] helped me pass...” * 


| 

| 

| 

| 

| INFORMATION: 

| Joseph H. Selliken, Jr., M.D. 
| The Osler Institute 

| 1094 Dawn Lane, P.O. Box 2218 
| Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 
| 


K 


* Comments by participants 


Difficult patients require proven therap 


For adults- Y m Low incidence of GI side effects 
Q 4 / satisfactory clinical response m Delicious strawberry flavor may enhance 
2w” © in bacterial sinusitis compliance in children 
(61/65 patients, 250 mg t.i.d.) se 
For children — E 
R O0/ satisfactory clinical response’ 
JIO in otitis media" 
(140/147 patients, 40 mg/kg/day b.i.d.) 


Available in capsules (250 mg and 500 mg) 
and oral suspension (187 mg/5 mL and 375 mg/5 mL) 


* See adjacent page for criteria for diagnosis and response 
' Due fo susceptible strains of indicated organisms 


1. Data on file, Lilly Research Laboratories 


See adjacent page for brief summary of prescribing information 


Established therapy for today’s patients = 
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eclor 


efaclor 


Criteria for diagnosis and response 

The clinical experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Research Laboratories. The criteria for selection of patients were as follows: 

|. Diagnoses and infecting organisms 

Maxillary sinusitis caused by Streptococcus pyogenes (group A 8-hemolytic streptococci). Maxillary 
sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and S. pyogenes (group A 8-hemolytic streptococci). 
Diagnosis was confirmed by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
clinician. The bacteriologic response was based on results during the 10- to 16-day posttherapy 
follow-up period. 

Il. Pathogens were identified and determined to be susceptible to cefaclor. 

Ill. Patients received dosages within the recommended range. 

IV. Patients had received no successful antibacterial treatment within five days before the start of 
therapy with cefaclor and received no concomitant suppressive antibacterial therapy. 

V. All patients who responded satisfactorily received cefaclor for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefaclor was discontinued. 

Clinical (symptomatic) response 

Satisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of.signs or symptoms during the posttherapy follow-up period. 

Unsatisfactory - No improvement in signs and symptoms at the end of therapy. 


Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

e Discontinue Ceclor in the event of ailergic reactions to it. 

e Prolonged use may result in overgrowth of nonsusceptible organisms. 

e Positive direct Coombs’ tests have been reported during treatment with cephalosporins. 

¢Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
Clinical observation and laboratory studies should be made. 

*Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

e Safety and effectiveness have not been determined in pregnancy, lactation, and infants less than one 
month old. Ceclor penetrates mother’s milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

e Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100). Pruritus, urticaria, and positive Coombs’ tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy; occasionally these 
reactions have resulted in hospitalization, usually of short duration (median hospitalization = two to 
three days, based on postmarketing surveillance studies). In those requiring hospitalization, the 
symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No serious sequelae have been reported. 

e Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

e Gastrointestinal (mostly diarrhea): 2.5%. 

e Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment 

e As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

e Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness, and 
somnolence have been reported. 

s Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

e Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

e Rare reports of increased prothrombin time with or without clinical bleeding in patients receiving 
Ceclor and Coumadin concomitantly. 

e Abnormal urinalysis; elevations in BUN or serum creatinine. 

e Positive direct Coombs’ test. 

e False-positive tests for urinary glucose with Benedict's or Fehling’s solution and Clinitest® tablets but 
not with Tes-Tape® (glucose enzymatic test strip, Lilly). 

PA 8791 AMP [021490] 


Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 

Lilly Carolina, Puerto Rico 00630 
A Subsidiary of Eli Lilly and Company 
Indianapolis, Indiana 46285 
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JAMA’s “CME Forum” will provide a new resource 


for physicians seeking continuing medical educa- 
tion opportunities nationwide. Starting in January, 
1991, the “CME Forum” will appear each week in 
JAMA, referenced in the table of contents. 


The “CME Forum” will offer new listings each week 
in a high visibility format for ease of reference. Look 
to JAMA's “CME Forum” for continuing medical edu- 


cation opportunities in your subject of interest. 
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turns upside 
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f Transderm Scop 

_ is the better choice 
for motion sickness 
7 Prevention 


Ta » more ahecive than 25 mg meclizine 
and Dramamine" z 


E Pes b sar a because transdermal 
saat is more convenient 


Tra iam Scop’ 
scopolamine 

"programmed d delivery 

=O. 5 mg over r 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing / 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on hie 


L ` next page before 
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Transderm Scop’ 
scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scōp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scop should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scdp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scép should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 
Scopolamine should be used with care in patients taking 


drugs, including alcohol, capable of causing CNS effects. Spe- 


cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 


_ meclizine), and antidepressants. 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scōp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scdp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scōp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scōp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scōp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


C FBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scōp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scép, compared to 50% with Dramamine* 
(P>0.05). 
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| inus drai 
ai JAA- 
a Thick mucus can significantly 
Be increase the pain and discomfort of 
a sinusitis. When thick mucus 
a complicates sinus drainage, consider 
E adjunctive mucolytic-expectorant 
38 therapy with ORGANIDIN 
oe (iodinated glycerol) tablets. 5 
RE ORGANIDIN contributes to your 
ien patients’ relief by increasing the 
E output of thin respiratory tract 
ki secretions and helping to drain 
Bee mucopurulent secretions ‘rom the 


F > sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 


ORGANIDIN ve: 


iodinated glycerol 


r Liquefies mucus to promote sinus drainage 
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ORGANIDIN 
(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 

ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
sn ah Sosa cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avaid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
-to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: \odides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 3 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir— 1 teaspoonful 4 times a day. 
Solution— 20 drops 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 


HOW SUPPLIED 
ORGANIDIN is available as: 


Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 


Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 


Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 


Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc 
W, Cranbury, New Jersey 08512 
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MICROSURGERY OF THE CEREBELLOPONTINE ANGLE 
AND CRANIAL BASE 


A Cadaver Dissection Workshop 


February 14-17, 1991 


sponsored by: 
ST. LOUIS UNIVERSITY SCHOOL OF MEDICINE 


This workshop provide the individual an opportunity for microsurgi- 
cal procedures on specialty prepared cadaver specimens, demonstra- 
tions of various approaches to the cerebellopontine angle, 3D video 
presentations of approaches and clinical cases, didactic presenta- 
tions and ample opportunity for discussion. 


Special Guest Faculty: 
WILLIAM F. HOUSE, M.D. WILLIAM E. HITSELBERGER, M.D. 
William House Hearing Associates Consultant of the House Ear Clinic 
Clinical Professor of Otolaryngology St. Vincent Medical Center 
University of Southern California Los Angeles, California 
Los Angeles, California 


Course Co-Directors: JAMES E. BENECKE, Jr., M.D. and PAUL H. YOUNG, M.D. 


For information contact: 
Continuing Medical Education, St. Louis University Schoo! of Medicine— 
1-800-553-2712 


COLLEGE OF PHYSICIANS & SURGEONS 
OF COLUMBIA UNIVERSITY 


Department of Otolaryngology 


presents 
DIAGNOSIS AND CURRENT TREATMENT 
OF SEVERE FACIAL TRAUMA 


Friday & Saturday, April 12 & 13, 1991 
New York, New York 
13 Credit Hours in Category 1, A.M.A.'s 
Physician's Recognition Award 
Tuition fee: $375; Resident's & Fellow’s fee: $150. 
Tuition fee includes a syllabus, 
continental breakfasts, luncheons and refreshments. 
Course Director: 
HOWARD W. SMITH, D.M.D., M.D. 
The Faculty of the College of Physicians & Surgeons 
will be joined by the following guest lecturers: 
PAUL GIGUERE, M.D. GEORGE STASIOR, M.D. 
ROBERT M. KELLMAN, M.D. ORKAN GEORGE STASIOR, M.D. 
WOODROW A. MYERS, JR., M.D. FRED J. STOCKER, M.D. 
LORING W. PLATT, M.D. ALFRED L. WEBER, M.D. 
EIJI YANAGISAWA, M.D. 
This conference will provide knowledge that will be useful tothe various 
specialists who treat severe facial trauma. Highway construction, automo- 
tive and industrial devices, and safety instruction have changed the variety 
of injury types over time. Trauma exposure is different in suburban areas 
from urban areas. The treatment of facial trauma may be undertaken by a 
single practitioner of any of the involved specialties dependimg upon the 
training and talent available in their community. 
For additional information and applications, contact 
Center for Continuing Education 
630 West 168th Street, New York, New York 10032 
Telephone: (212) 305-3682. 





Entex’ LA 
Decongests And Drains Without 
Drying Or Drowsiness. 


There’s Nothing Antifiistamine About It. 





Entex LA 


PHENYLPROPANOLAMINE HCI 
GUAIFENESIN......... 
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No Antihistamines 
With no drying or drowsiness 


A Decongestant* 


What Sinusitis And 
hitis Patients Need: 


To open up nasal and sinus passages to relieve pain 


A Moisturizing Expectorant 


To thin viscous respiratory secretions so coughs become more productive 


There’s Nothing Antihisfamine About It. 





ENTEX® LA (phenylpropanolamine HCI/guaifenesin) 


DESCRIPTION: Each ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride. . . 75 mg 
| ocana uat j ere 400 mg 
in a special base to provide a prolonged therapeutic effect 
This product contains ingredients of the following therapeutic classes: 
decongestant and expectorant 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, ox-(1-aminoethyl)-, hydrochloride (R°,S*), (4, with 
the following structure: 


Op-pmgnes * HCI 
I | 


OH NH, 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-, with the following structure 
OH 
ER ERTA 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P, compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hydroxypropyl 
cellulose, hydroxypropy! methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate. 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 


ENTEX® LA (phenylpropanolamine HC\/guaifenesin) 


viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent 

INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA). 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
Cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. ENTEX LA should be given to a pregnant woman only 
if clearly needed 

Nursing Mothers: It is not known whether the drugs in ENTEX LA are 
excreted in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance of the drug to the mother 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ENTEX® LA (phenylpropanolamine HC\/quaifenesin) 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These 
reactions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is consiaered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is 
convulsing, comatose, or has lost the gag reflex, in which case perform 
gastric lavage using a large-bore tube. If indicated, follow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at least that length of time. 
DOSAGE AND ADMINISTRATION: Adults and children 12 years of age 
and older—one tablet twice daily (every 12 hours); children 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours) ENTEX LA is not 
recommended for children under 6 years of age. Tablets may be broken in 
half for ease of administration without affecting release-of medication but 
should not be crushed or chewed prior to swallowing 

HOW SUPPLIED: ENTEX LA is available as an orange, scored tablet coded 
with “ENTEX LA" on one side and “0149 0436” on the scored side 

NDC 0149-0436-01 Bottle of 100; NDC 0149-0436-05 Bottle of 500. 
CAUTION: Federal law prohibits dispensing these products without 
prescription. 

ENXLA-Y1 REVISED JULY 1988 
ENTEX LA—Manufactured by Eaton Laboratories, Inc., Manati, Puerto Rico 
00701 


ee 

* As with all products containing a decongestant, some patients 
may expenence nervousness, insomnia, restlessness, headache, 
nausea, Or Ñ osas irritation when using ENTEXLA. These 
reactions seldom require discontinuation of therapy. 


Norwich Eaton 


Norwich Eaton Pharmaceuticals, inc 
A Procter & Gamble Company 
Norwich, New York 13815-1709 
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Medical News 


CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 





Tumor-infiltrating Lymphocytes in 
Squamous Cell Carcinoma of the 
Head and Neck 





At the annual meting of the American Academy of Oto- 
laryngology-Head and Neck Surgery, San Diego, Calif, 
September 1990, Devid E. Eibling et al, San Antonio, Tex, 
presented their wo~k with tumor-infiltrating lymphocytes 
in loeally advancec squamous cell carcinoma of the head 
and neck. 

Twenty-two patients with advanced squamous cell carci- 
noma of the head and neck were studied for a minimum of 
30 months. Correletion between in situ characteristics of 
tumor-infiltrating ymphocytes and recurrent disease was 
investigated. At the time of surgery, tumor specimens were 
colleeted, snap froz=n, and stained with immunoperoxidase. 
Monoclonal antibclies were used for identification and 
classification. A vaniety of head and neck sites were included 
in the study. Lympaocytes with the CD4+ marker were pre- 
dominant in the parenchyma of tumors. 

Twelve patients 55% ) developed recurrent disease from 
4 to 18 months ater therapy. There was a significant 
difference in recurrence rates between patients having 
greater than 20 lymphocytes per high-power field and those 
with less than 20 per high-power field. Low levels of tumor- 
infiltrating lymphocytes were associated with recurrent 
disease. There wer= no survivors among patients who had 
less than 20 lymphecytes per high-power field bearing CD4* 
or CD8* markers. Authors concluded that tumor-infiltrat- 
ing lymphocytes ace indicators of local immune response, 
predictors of patient survival, and markers of tumor bio- 
logic behavior.— MICHAEL F. Pratt, MD, Norfolk, Va 





Oncogenes in Head and Neck Cancer 





At the annual meeting of the American Academy of Oto- 
laryngology-Heac and Neck Surgery, San Diego, Calif, 
September 1990, Eresley M. Mock et al, San Antonio, Tex, 
presented their experience with amplification of oncogenes 
in head and neck =ancer. 

Oncogene amplLfication has been identified as a good 
prognosticater in =ases of neuroblastoma as well as breast 
and lung carcinoma. The hypothesis tested by this study 
was that prognos:s in patients with head and neck carci- 
noma can also be correlated with oncogene amplification. 


Arch Otolaryngol Head Neck Surg—Vol 117, January 1991 


C-myc oncogene amplification was compared with current 
prognosticators, including conventional staging parame- 
ters, patient age, and tumor site in 21 patients. At the time 
of surgical resection, normal mucosa and tumor specimens 
were obtained. Seventy-five percent of the patients who 
were entered in the study were classified as stage III or IV. 
Standard DNA extraction onto nitrocellulose paper and 
densitometer quantitation were performed. Amplification 
of C-myc ranged from 0.28- to 6.44-fold. There were seven 
high-amplification (greater than twofold increase) and 14 

low-amplification (less than twofold increase) cases. 
There were no statistically significant differences be- 
tween high- and low-amplification groups. In addition, the 
data showed no correlation between C-myc amplification 
and advanced clinical stage or 18-month survival rates. Al- 
though the statistics were not significant, the authors did 
find a positive correlation between high C-myc amplifi- 
cation and poor histologic differentiation of head and neck 
carcinoma. The numbers in this study were low; however, 
further study of oncogenes in head and neck carcinoma will 
be required to obtain statistically significant data that may 
be helpful in establishing future treatment protocols. 
— MICHAEL F. Pratt, MD, Norfolk, Va 


Revision Functional Endonasal 


Sinus Surgery 
a a ee HS, eee 
In a paper presented at the annual meeting of the Amer- 
ican Academy of Otolaryngology-Head and Neck Surgery, 
San Diego, Calif, September 1990, Randy H. Lazar, MD, 
Ramzi T Younis, MD, and Charles W. Gross, MD, reviewed 
their experience with revision endoscopic sinus surgery. 
They found that revision surgery was required in 9.4% of 
673 patients who had undergone functienal endoscopic 
sinus surgery. The rate for pediatric patients was 7.6% 
(16/210), and for adults, 10.2% (47/463). Indications for the 
revision surgery included persistent symptoms that were 
not relieved by initial surgery or with 4 to 6 weeks of treat- 
ment with antibiotics and nasal steroids. These patients 
were also evaluated for allergy and other systemic problems 
prior to any revisions. Revision surgery was successful in 
78% (47/63) of the cases. Restenosis of the ostia was found 
in nine cases and adhesions between the middle turbinate 
remnant and the lateral wall were noted in 31 cases. No 
major complications occurred. 
— BRUCE Scott, MD, Galveston, Tex 
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Twenty-fourth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course 


May 20-24, 1991 


Course Director: Henry T. Hoffman, MD, lowa City, IA 
Assistant Director: James L. Netterville, MD, Nashville, TN 
Guest Faculty: Charles J. Krause, MD, Ann Arbor, MI 

James Y. Suen, MD, Little Rock, AR 


This one-week course, designed for both residents and Practicing head and neck surgeons, will provide a comprehensive review 
of the current techniques in the management and reconstruction of head and neck neoplasms. Areas covered will include treatment 
of salivary gland, oral cavity, oropharyngeal, laryngeal, paranasal sinus, and thyroid carcinomas. Cadaver dissection under the 
supervision of the faculty to include practical application of local and myocutaneous flaps will be offered. Approved for 40 hours 
CME credit. A concurrent course in Head and Neck Cancer and Reconstructive Surgery for Nurses will be given May 20-23, 1991. 


Fee $1,200.00 
Residents with a letter from department head will receive 50 percent reduction on their fee. 
Enrollment is limited to 60 participants. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology--Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
lowa City, lowa 52242 
319/356-2166 


Eighth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


May 20-23, 1991 


This four-day nursing course will present the comprehensive management of patients with head and neck cancer. 
Topics covered will include current treatment regimes, nursing interventions, and psychological considerations. 


Fee: $225.00 
Enrollment is limited to 40 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology—Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
lowa City, lowa 52242 
319/356-2166 
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Rapid Neurorrhaphy Technique: A Useful 
Adjunct to Cranial Base Surgery Exposure 


At the September 1990 meeting of the American Acad- 
emy of Otolaryngolozy—Head and Neck Surgery, San Diego, 
Calif, Daniel W. Nuss, MD, and Ivo P. Janecka, MD, Pitts- 
burgh, Pa, reported -heir initial results using a simple and 
rapid technique for “acial neurorrhaphy. In resecting cra- 
nial base neoplasms, the facial translocation procedure 
provides wide exposare to such areas as the infratemporal 
fossa, nasopharynx, clivus, cavernous sinus, and sphenoid. 
Unfortunately, fron-al branches of the facial nerve must be 
sacrificed. 

The authors descmbed a technique that begins by split- 
ting small Silastic tabes longitudinally and securing them 
around each frontal branch. The branches are then divided 
by cutting the tubesin half. At the end of the case, neuror- 
rhaphy is accompl shed by telescoping the tubes back 
together and securirg them with a stitch through the over- 
lapping walls of the tubes. Suturing of the nerves is not 
done. The tubes provide conduits for the regrowth of axons, 
and the technique requires only a few minutes of operative 
time for each branca. The authors reported a high success 
rate for complete return of frontal movement. 

—CHARLZS M. STIERNBERG, MD, Galveston, Tex 


Great Debates in Otolaryngology: Intranasal 
vs Endoscopic Ethmoidectomy 


At the recent meeting of the American Academy of Oto- 
laryngology-Head and Neck Surgery, San Diego, Calif, 
September 1990, W lliam Friedman, MD, Alan Sogg, MD, 
Steve Schaefer, MD and James Stankiewicz, MD, presented 
a panel discussion, moderated by Mark Maslan, MD, on 
their experience wih functional endoscopic and nonendo- 
scopic intranasal ethmoidectomy. Panel members were in 
agreement that both types of procedures are indicated in 
certain situations, and that each has inherent advantages 
and disadvantages. 

Stankiewicz and Schaefer stated that functional endo- 
scopic sinus surgery attacks the origin of the patient’s 
problem in the ostesmeatal complex area and is inherently 
less destructive than the intranasal ethmoidectomy. 
Among the other advantages of the endoscopic approach 
and direct visualizetion, ability to operate under local an- 
esthesia, and access to all sinuses, including the frontal re- 
cess, which can be cifficult to reach with the intranasal ap- 
proach. 

Disadvantages o the endoscopic approach include the 
following: expense ef the instruments and cost in time spent 
learning the procedure, compromise of visualization by 
small amounts of beeding, monocular vision, poor depth of 
field, and difficulties with revision surgery or with cases of 
massive polypoid d sease. Also, a complication rate of 17% 
was cited for earl endoscopic sinus surgery experience, 
which improved ower time to approximately 2% as more 
experience was obtained. 

Friedman and Segg presented the intranasal side of the 
debate. Advantages cited for this approach were complete 
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marsupialization, low need for revision surgery even in ad- 
vanced disease, ability to operate even in the face of mod- 
erate bleeding, and lower costs. They also presented an 
evaluation of their complication rate that was less than 2%. 
They concluded that the intranasal operation does not de- 
serve its reputation for danger and that it should be taught 
in residency programs. The panelists’ consensus was that 
sinus disease needed to be approached in an individualized 
fashion tailoring the procedure to fit the nature of the pa- 
thology, using external, endoscopic, and intranasal ap- 
proaches as indicated.— BRIAN GIBSON, MD, Galveston, Tex 


Pitfalls in the Evaluation of Lyme Disease 


At the annual meeting of the American Academy of Oto- 
laryngology-Head and Neck Surgery, San Diego, Calif, 
September 1990, Terrance P. Murphy, MD, from the Brooke 
Army Medical Center, Fort Sam Houston, Tex, presented a 
paper on Lyme disease and how it can present with facial 
paralysis. 

Lyme disease is the most common tick-borne illness in the 
United States, with over 3000 cases reported from 44 states 
in 1989. While patients typically present with cutaneous 
manifestations (erythema chronicum migrans), 15% to 
25% of patients may exhibit neurologic symptoms as their 
initial complaint. Facial paralysis, including bilateral in- 
volvement, may be present in up to 50% of patients with 
neurologic symptoms and can be the sole symptom. Murphy 
stressed the importance of a careful history and high index 
of suspicion to rule out Lyme disease in patients with facial 
paralysis. Serologic testing for the disease should be ob- 
tained prior to treatment with steroids or antibiotics as 
these medications have been shown to cause false-negative 
serologic findings.— BRUCE Scott, MD, Galveston, Tex 


Endoscopic Carbon Dioxide Laser 
Arytenoidectomy for Postintubation Glottic 
Obstruction 


At the annual meeting of the American Academy of Oto- 
laryngology-Head and Neck Surgery, San Diego, Calif, 
September 1990, Romeo Y. Lim, MD, Charleston, WVa, re- 
cently reported his experience utilizing endoscopic carbon 
dioxide laser arytenoidectomy for postintubation glottic 
obstruction. He described how 10 patients were treated who 
had developed fixation of an arytenoid after prolonged in- 
tubation for respiratory insufficiency. All of the patients 
had been unable to be decannulated after tracheostomy. His 
technique involved using the carbon dioxide laser set at 15 
W and pulses of 0.2 to 0.5 seconds to first incise the mucosa 
over the arytenoid. The arytenoid, vocal process, and poste- 
rior vocal cord were then resected, being careful not to in- 
jure the interarytenoid space. Following surgery, all pa- 
tients were successfully decannulated within 3 to 14 days 
and their voices returned. After adequate time for healing, 
laryngeal examination revealed posterior glottic chink sizes 
of 4 to 5 mm and membranous glottic openings of 2 to 3 
mm.— BRUCE Scott, MD, Galveston, Tex 
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TEMPORAL BONE SURGICAL DISSECTION COURSES - 1991 
lai a AR 


Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 
special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
practiced by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group, Inc.) 


January 13-18, 1991 May 19-24, 1991 October 13-18, 1991 
February 3-8, 1991 June 9-14, 1991 November 17-22, 1991 
March 10-15, 1991 September 8-13, 1991 December 8-13, 1991 


April 7-12, 1991 
Physicians $1,100.00 Residents $875.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 2100 West Third Street, Los Angeles, California 90057 © (213) 483-4431 Ext. 7079 











CLASSIFIEDS 
TARGETED TO YOU 


MEDICINE IN THE VOCAL ARTS 





Jon K. Hufnagle, PhD 


Every month this journal now has 
a special “Classified Advertising” 
section full of professional 
opportunities in your specialty. 

It’s a highly visible marketplace of 
wide-ranging opportunities, all 


May 24-27, 1991 


James A. Koufman, MD 
The Mills House Hotel 
Stephen C. McFarlane, PhD 
Charleston, SC 


GUEST FACULTY 





Charles W. Vaughan, MD : 
wah sacs concentrated under our new, blue 


banner. You’ll find it toward the 
back of this issue. 
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LUCINDA A. HALSTEAD, MD 





Videostroboscopy Workshop 
DEPARTMENT OF OTOLARYNGOLOGY 





Phonosurgical Techniques 





MEDICAL UNIVERSITY OF SOUTH CAROLINA 







Use of Advanced Diagnostic 171 ASHLEY AVENUE 
Instrumentation 





CHARLESTON, SC 29425 
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Functional Disorders $< _____ 
For details on advertising call: 
PARTICIPATE IN SPOLETO FESTIVAL - USA! MAY 24-JUNE 9. . ‘ E PR < 
INTERNATIONAL OPERA, DANCE, MUSIC, THEATER & VISUAL ARTS. National: 800-237-9851 O Florida: 800-553-8288 
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You need an antibiotic 
that works here! 
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(cefuroxime axetil) 5 


E 125, 250, anid 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with the proven community spectrum ~ Ae 
£ J i Ss ~ 


Allen & Hanburys | Q È 


DIVISION OF GLAXO INC 
| Research Triangle Park, NC 27709 
= $ 
*Caused by susceptible strans'of designated organisms. CEFTIN is indicated in the treatment of lower respiratory tract infections (bronchitis) and the treatment of upper 
respiratory tract infections-otitis media, pharyngitis, and tonsillitis). Penigillin is the usual drug of choice in the treatment of pharyngitis and tonsillitis 


Please consult Brief Summary of Presc ibing information.for CEFTIN‘@n riëxt page CFT247A 
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Ceftin® (ceturoxime axetil) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

Pseudomembranous colltis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, It Is important to 
consider its diagnosis in patients who develop diarrhea in association with 
antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Sagiasiyramins and colestipol resins have been shown to bind the toxin 

vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
Should also be considered. 


PRECAUTIONS: General: tf an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 
costeroids 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
Overgrowth of nonsusceptible organisms. If superinfection occurs during 
therapy, appropriate measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 

Information for Patients: (Pediatric) Ceftin is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
Swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg. applesauce, ice cream). 
However, it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuation of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus, the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest Ceftin Tablets reliably. if not, 
alternative therapy should be considered. 

Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling's solution or 
with Clinitest® tablets), but not with enzyme-based tests for glycosuria (eg, 
Ciinistix®, Tes-Tape®). As a false-negative result may occur in the ferricyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
oe to determine blood plasma glucose levels in patients receiving Ceftin 

ts. 

Cefuroxime does not interfere with the assay of serum and urine creatinine by 
the alkaline picrate method. 

» Mutagenesis, impairment of Fertility: Although no long-term 
Studies in animals have been performed to evaluate Carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals. 
Pregnancy: Pregnancy Category B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 
needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
hould be given to discontinuing nursing temporarily during treatment with 
Jeftin Tablets. 


ADVERSE REACTIONS: The adverse reactions to Ceftin® Tablets are similar 
to reactions to other orally administered cephalosporins. Ceftin Tablets were 
usually well tolerated in controlled clinical trials. Pediatric patients taking 
Crushed tablets during clinical trials complained of the bitter taste of Ceftin 
Tablets (see ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Infor- 
mation for Patients: (Pediatric). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of gastrointestinal adverse events increased with the higher recom- 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
twice a day for one to 2.5 months with no increase in frequency or severity of 
adverse events, 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
Ceftin Tablets. Of the patients treated with Ceftin Tablets who reported a history 
of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
patients experienced a delayed hypersensitivity reaction to Ceftin Tablets. 
Central Nervous System: Headache occurred in fewer than 0.7% of patients, 
and dizziness occurred in fewer than 0.2% of patients. 
Other: Vaginitis occurred in 1.9% of female patients. 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed. 
Eosinophilia (1.1% of patients) and positive Coombs' test (0.4% of patients) have 
been reported. 


In addition to the adverse reactions listed above that have been observed in 
patients treated with Ceftin Tablets, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 
lysis, abdominal pain, superinfection, aplastic anemia, hemo- 
lytic anemia, hemorrhage, and pain and/or phlebitis at the 
injection site. 

Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur, the drug should be discontinued. 

j sant therapy can be given if clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, leukopenia, elevated bilirubin, 
pancytopenia, and agranulocytosis. 
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Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo Inc. All rights reserved, 
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We're Giving 
Your Specialty 
A Whole New Look 


The AMA Specialty Journals have long been 
recognized as authoritative resources 
in specialty medicine. The tradition 
continues, with an exciting new format 
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faster-pace and your quest 
for enhanced readability. 
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Fifth International Symposium on Recent Advances 
in Otitis Media 









May 20-24, 1991 
Sheraton Bal Harbour 
Bal Harbour, Florida 










Sponsored by: 
Department of Otolaryngology and Center for Continuing Medical Education 
of The Ohio State University College of Medicine 
and The Deafness Research Foundation 













Topics: Program Committee: 




















Epidemiology Screening/Diagnosis DAVID J. LIM, M.D. 

Anatomy Management Chairman 

Biochemistry Pathogenesis CHARLES D. BLUESTONE, M.D. 
Tubal Function Animal Models Co-Chairman 






JEROME O. KLEIN, M.D. 
JOHN D. NELSON, M.D. 
PEARAY L. OGRA, M.D. 


immunology Pathology 
Microbiology Sequelae 
Prevention 


Deadline for submitting abstracts; For further information contact: 
February 1, 1991 David J. Lim, M.D., 4331 University Hospitals Clinic, 


A.N.A. Category | credit 456 W. 10th Ave., Columbus, Ohio 43210 
(telephone: 614/293-8103) (fax: 614/293-5506) 




















CURRENT CLINICAL CONCEPTS IN OTOLARYNGOLOGY - 7991 


FEBRUARY 28-MARCH 2, 1991 
BAL HARBOUR, FLORIDA 


Sponsored by: Department of Otolaryngology, University of Miami School of Medicine 
Program Director: W. Jarrard Goodwin, Jr., M.D., F.A.C.S. 


DISTINGUISHED GUEST FACULTY 


Jack V.D. Hough, M.D. E. Gaylon McCollough, M.D., F.A.C.S. Jesus E. Medina, M.D., F.A.C.S. 
Okiahoma City, Oklahoma Birmingham, Alabama | Oklahoma City, Oklahoma 


Robert H. Ossoff, D.M.D., M.D., F.A.C.S. William P. Potsic, M.D., F.A.C.S. 
Nashville, Tennessee Philadelphia, Pennsylvania 


COURSE DESCRIPTION AND OBJECTIVES: ‘‘Current Clinical Concepts in Otolaryngology’’ is planned as an update for the 
practicing Otolaryngologist and Head & Neck Surgeon. All aspects of the specialty will be covered in concise and practical 20-minute 
presentations followed by a 10-minute question and answer period after every four lectures. Eminent visiting professors and local 
faculty will share their expertise in specific areas of otolaryngology: including otology, laryngology, pediatric otolaryngology, head 
and neck cancer surgery and facial plastic and reconstructive surgery with emphasis on diagnosis and surgical treatment. Newer 
techniques such as implantable hearing aids, laryngoplasty, and selective neck dissection will be presented. Other topics include 
evaluation of stridor and treatment of early laryngeal carcinoma. Discussion of recent advances in these and other topics will provide 
partieipants with up-to-date information, enabling them to formulate appropriate diagnostic and treatment plans in their practices. 


Fee: $350 Physicians in Practice; $250 Physicians in Training, U.S. Military/Government and Allied Health Professionals 
Course Hours: 13.5 Category 1 AMA 


TO OBTAIN A COURSE BROCHURE AND/OR INFORMATION ON SECURING AN EXHIBIT BOOTH AT THE COURSE 
p CONTACT: Division of Continuing Medical Education (D23-3), University of Miami School of Medicine 
P.O. Box 016960, Miami, FL 33101 Telephone: (305) 547-6716 Fax: (305) 547-5613 
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Facial Plastic Surgery Awards: 1990 





The Ben Shuster Memorial award is presented for the 
most outstanding research paper in facial plastic and 
reconstructive surgery delivered by a resident or fellow at 
a national meeting. This year’s award goes to Peter Cos- 
tantino, MD, for his paper on “Evaluation of Hydroxyapa- 
tite Cement.” Honorable mention goes to Dean Toriumi, 
MD, Chicago, Ill, for his paper, “The Quest for the Ideal 
Bone Inducing Implant.” 

The Ira Tresley award recognizes the best original 
research in facial plastic surgery and was awarded to 
Lawrence P. A. Burgess, MD, Washington, DC, for his 
project, “Wound Healing: Relationship of Wound Closing 
Tension to Scar Width in Rats.” 

The Investigator Development award of the American 
Academy of Facial Plastic and Reconstructive Surgery 
supports the work of a young faculty member conducting 
significant research in facial plastic surgery in the training 
of residents. This award was presented to Daniel Kuriloff, 
MD, Ann Arbor, Mich, for his research proposal in mi- 
crovascular surgery. 

The Resident Research awards for pilot projects were 
awarded to Michael J. Paciorek, MD, William B. MacLean, 
MD, and Douglas Kibblewhite, MD. 

Resident Research Award Winners.— William B. MacLean, 
MD, Irvine, Calif, “Bioresorbable Splints in Nerve Repair: 
A Comparative Study Using Rat Sciatic Nerve Model.”: 
Douglas Kibblewhite, MD, Vancouver, British Columbia, 
“The Effect of Relaxin on Soft-Tissue Expansion”; Michael 
J. Paciorek, MD, Chicago, Ill, “Bone Morphogenetic Protein: 
Osteoinductive Activity in a Rabbit Facial Augmenta- 
tion.” — WAYNE F. LARRABEE, JR, MD, Seattle, Wash 





What Happens to Transplanted Fat? 





Ever since the first use of human autotransplanted fat 
was described in 1889, surgeons and basic scientists alike 
have tried to understand whether the transposed fat 
survives or is merely replaced with another type of tissue. 
Understanding how transplanted fat survives requires a 
knowledge of the complex biochemistry and physiology of 
fat cells and the hormones that affect them. A recent review 
of free fat grafting' has nicely summarized our understand- 
ing of fat survival theories and our present understanding 
of the preadipocyte, those adipocyte precursors that differ- 
entiate into mature fat cells. 


24 Arch Otolaryngol Head Neck Surg—Vol 117, January 1991 


In the first 4 days after free fat transplantation, there is 
a host inflammatory response characterized by infiltration 
of polymorphonuclear cells, plasma cells, lymphecytes, and 
eosinophils. On the fourth day, anastomoses occur between 
the graft vessels and the host red blood supply. After 1 to 
2 weeks, two types of cells are seen: the proliferating adi- 
pose cells of the graft, and host round histiocytes that take 
up lipid and enlarge. At 3 weeks, there is further adipose cell 
breakdown, and increasing numbers of large host histio- 
cytes appear to be picking up lipid with formation of drop- 
lets within their cytoplasm. These cells reach their peak at 
2 months. 

There are two schools of thought on the behavior and 
survival of transplanted fat. One theory, the host replace- 
ment theory, proposes that histiocytes take on lipid mate- 
rial and eventually replace all adipose tissue of the graft. 
This would explain the histologic findings of early break- 
down of fat cells with formation of cysticlike lipid deposits 
and the presence of a large host histiocyte infiltrate. In 
contrast, the alternate theory, the cell survival theory, says 
that the histiocytes are merely scavengers of cellular debris 
early after transplantation and do not replace the graft tis- 
sue. Instead “preadipocytes” that are transplanted survive 
and serve as stem cells for the propagation of new fat. 

The preadipocyte was described in 1926 by Wasserman.’ 
He found that these cells were present at the time of trans- 
plantation and were indistinguishable from fibroblasts. 
Unlike fibroblasts, however, given the proper milieu, pre- 
adipocytes have the ability to grow into mature fat cells. 
With the advent of improved tissue culture techniques in 
the early 1970s, our understanding of preadipocyte physiol- 
ogy improved. After treatment of fatty tissue with collage- 
nase and centrifugation, the stromal vascular fraction was 
found to contain cells that were anatomically similar to fi- 
broblasts, but had several distinct differences. The preadi- 
pocytes were found to have lipid deposited in large droplets 
in the cystoplasm and the cells grew in a dispersed pattern 
within the culture. Shortly thereafter, investigators began 
to characterize the biochemistry of these cells and found 
that preadipocytes were different from fibroblasts in that 
the former have an increase in lipoprotein lipase activity, 
15 times more triglyceride synthetase activity, and two 
times more fatty acid synthetase activity. In 1978 Van and 
Roncari’ developed a culture system to study the complete 
morphologic maturation of adipocytes in culture. Subse- 
quently, the same investigators extended their experiments 
and demonstrated that the same transformation of pread- 
ipocytes to mature fat cells that occurred in vitre could be 
replicated in vivo in the mouse using epididymal fat.‘ 

With this in mind, Billings and May' proposed the role of 
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the preadipocyte in free fat grafts. The graft of mature ad- 
ipose tissue with its connective tissue stroma, when im- 
planted, goes through an initial period of ischemia and in- 
adequatenutrition. This could cause many of the mature fat 
cells to either necrose or dedifferentiate to preadipocytes. 
When the blood supply adequately supplies oxygen and nu- 
trients to the graft, the adipocyte precursor pool of imma- 
ture preadipocytes could differentiate into mature adipose 
tissue, albeit of less volume. They further hypothesized the 
value of preadipocyte cell suspension pellets as an inject- 
able soft-tissue replacement. 

Unfortunately, attempts to develop a system for growing 
human preadipocytes and transplanting them have met 
with problems. Kern and Eckel,‘ in an attempt to develop a 
system for studying the regulation of adipose tissue li- 
poprotein lipase in human cells, isolated cells from the 
stromal vascular fraction of human adipose tissue and 
propagated them in «issue culture. By adding insulin, dexa- 
methasone, and other compounds, the authors attempted to 
induce differentiation into cells that produce lipoprotein li- 
pase. Unfortunately. they were unsuccessful. Although the 
cells accumulated seme lipid in the form of droplets, the 
absence of measurable lipoprotein lipase suggested that 
compete differentiazion did not occur. Hauner et alt devel- 
oped a cell culture technique using serum-free media, which 
included triiodothyronine and insulin. He found that 25% 
of the cells were able to undergo terminal adipose differen- 
tiation within 18 days, as assessed by lipid accumulation 
and the expression of lipoprotein lipase and glyceryl- 
3-phosphate dehydrogenase activities. It remains to be seen 
whether this system is capable of harvesting enough cells 
that will be viable and clinically useful in humans. 

Reeent attempts to revitalize the concept of free fat 


transplantation have appeared with mixed enthusiasm. 
Whether the surgeon uses liposuctioned fat, aspirated fat, 
excised fat, or fat dermal grafts, it is increasmgly clear that 
the interface between clinical facial plastic surgery and the 
basic science of tissue metabolism is intimately interwoven. 
Improved clinical results will accompany our understand- 
ing of fat cell physiology. For example, adipose tissue 
lipoprotein lipase is synthesized in adipocytes, then se- 
creted and transported to the capillary endothelium where 
it hydrolyzes the triglyceride core of very-low-density 
lipoproteins and chyomicrons to monoacylg!ycerol and free 
fatty acids. These released free fatty acids are then taken 
up by adipocytes, reesterified, and stored as triglyceride. 
Although de novo fatty acid biosynthesis occurs in human 
adipocytes, lipoprotein lipase-directed trigiyceride hydrol- 
ysis is the predominant pathway for supplying the adipo- 
cyte with free fatty acid for triglyceride storage. A clearer 
understanding of this key part of fat tissue metabolism and 
regulation will surely result in our ability to improve the 
survival and usefulness of fat transplants to augment facial 
defects.— ARLEN D. MEYERS, MD, MBA, Denver, Colo 


1. Billings E, May JW. Historical review and present status of free fat 
graft autotransplantation in plastic and reconstructive surgery. Plast 
Reconstr Surg. 1989;83:368-381. 

2. Wasserman F. Die Fettorgane des Menschen: Entwicklung, Bau und 
systematische Stellung des sogenannten Fettgewebes. Zsehr Zellforsch Mikr 
Anat. 1925;3:235. 

3. Van RLR, Roncari DAK. Complete differentiatien o adipocyte precur- 
sors. Cell Tiss Res. 1978;195:317. 

4. Kern PA, Eckel RH. Abscence of lipoprotein lipase n cultured human 
adipose stromal cells. Arteriosclerosis. 1984;4:232-237. 

5. Hauner H, Entenmann G, Wabitsch M, et al. Promoting effect of glu- 
cocorticoids on the differentiation of human adipocyte precursor cells 
cultured in a chemically defined medium. J Clin Invest. 1989;84:1663-1670. 


In Other AMA Journals 


Asymptomatic Congenital Cytomegalovirus Infection: Audiologic, 
Neuroradiologic, and Neurodevelopmental Abnormalities 


During the First Year 


W. Daniel Williamson, MD; Alan K. Percy, MD; Martha D. Yow, MD; Paul Gerson, MD; 
Francis I. Catlin, MD; Mark L. Koppelman, MA; Susan Thurber (AJDC. 1990;144:1565- 


1368) 


Diagnostic Aspects and Syndromal Associations of Short Trachea 

With Bronchial Intubation 
Theadis R. Wells, HT(ASCP); Alma L. Wells, MD; Daniel A. Galvis; Melvin O. Senac, Jr, 
MD; Benjamin H. Landing, MD; Linda A. Vachon, MD (AJDC. 1990;144:1369-1371) 
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THINK EFFECTIVE. THINK SELDANE: 


Maximum on-the-job relief 
from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets BID 
for seasonal allergic rhinitis 


Starts fast and lasts 


©1990 Marion Merrell Dow Inc. 
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Before prescribing Seldane, please see brief summary of prescribing information, 
which appears on the reverse side. 
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Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION 

Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate. 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation. 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients. 


PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to OT 
Dorgan (e.g. Taea, congenital OT syndrome) may experience 
QT prolongation and/or ventricular tachycardia at the recommended dose. 
The effect of terfenadine in patients who are receiving agents which alter 
the OT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear. 
The events may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both. 


Information for patients: Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pinag or lactation only if the potential benefit justifies the potential risk 
0 fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place, 
away from heat or direct sunlight, and away from children. 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 


Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis. 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity. 

Pregnancy Category C: There was no evidence of animal teratogenicity. 
Jey frag Studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus. 

Nonteratogenic effects: Seldane is not recommended for nursing women. 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seidane only oS lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation. 

Pediatric use: Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established. 

ADVERSE REACTIONS 

Experience from clinical studies, including both controlied and uncontrolled 
studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day, 
or as high as 600 mg daily. 

In controlled clinical studies using the recommended dose of 60 mg b.i.d., 
the incidence of reported adverse effects in patients receiving Seldane was 
similar to that reported in patients receiving placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent of Patients Reporting 


Controlled Studies" All Clinical Studies** 
Adverse Seldane Placebo Control Seidane Placebo 
Event N=781 N=665 N=626*" | N=2462 N=1478 


Central Nervous System 
Drowsiness 
Headache 
Fatique 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 

Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress. 
Nausea, Vomiting. 
Change in Bowel habits) 

Eye, Ear, Nose, and Throat 

Ory Mouth/Nose/Throat 





























Eruption (including rash 
and urticaria) or itching 


i of treatment in ‘CONTROLLED STUDIES” was usually 7-14 


**Duration of treatment in “ALL CLINICAL STUDIES" was up to 6 months. 
***CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chlorphenira- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include a mias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, and syncope. In controlled 
clinical trials in otherwise normal patients with rhinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinica! significance. 
However, in another study (N=20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms. 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
ing as possibly associated with drug administration. These include: alope- 
cia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, 
confusion, depression, galactorrhea, insomnia, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia, 

hotosensitivity, seizures, sinus tachycardia, sweating, tremor, urinary 

quency, and visual disturbance. 


In clinical trials, several instances of mild, or in one case, moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis. In most cases 
available information is incomplete. 


OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information. 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older 
Product Information as of July, 1990 

MARION MERRELL DOW INC. 

Prescription Products Division 

Kansas City, MO 64114 
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THIRD 
INTERNATIONAL CONFERENCE 
ON 
HEAD AND NECK CANCER 


JULY 26 - 30, 1992 
SAN FRANCISCO MARRIOTT HOTEL 
SAN FRANCISCO, CALIFORNIA 


Sponsored by: 





American Society for 
Head and Neck Surgery 


ot 


Society of Head 
and Neck Surgeons 


Program Chairman: Exhibits Chairman: 
Helmuth Goepfert, MD Dale H. Rice, MD 
Department of Head & Neck Surgery Department of Otolaryngology/ 
UT M.D. Anderson Cancer Center Head & Neck Surgery, Box 795 
1515 Holcombe Bivd. LACUSC Medical Center 
Houston, TX 77030 1200 North State Street 
(713) 792-6925 Los Angeles, CA 90033 
Elliot W. Strong, MD (219) 226-7515 
SHNS Liaison Ronald H. Spiro, MD 
SHNS Liaison 


To receive further information. contact: 


Conference Chairman: Conference Coordinator: 

Charles W. Cummings, MD We Plan Meetings, Inc 

Department of Otolaryngology/ Ruth C. Enquist, President 
Head & Neck Surgery, BB-1165 1503 - 15th Street NE 

Health Science Building, RL-30 Rochester, MN 55904 

University of Washington Medical School (507) 285-1523 

Seattle, WA 98195 

(206) 543-8383 


FAX: (206) 543-5152 


Michael B. Flynn, MD 
SHNS Liaison 


Papers for program consideration 
to be submitted to Program Chairman 
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The only oral antibiotic indicated for sinusitis 


Prescribe 






-a amoxicilin/clavulanate potassium 


First-line for all the right reasons 


*Please see brief summary of pri scribing information on 
adjacent page. Clinical success rate for sinusitis was greater SmithKline Beecham 
than 99%. Data on file, Medical Department, Pharmaceuticals 
SmithKline Beecham Pharmaceuticals. 

Philadelphia, PA 19101 


©SmithKline Beecham, 1991 
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Brief Summary of Prescribing Information 
Indications and Usage: Augmentin is indicated in the treatment of infections 
Caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory infections caused by B-laclamase-producing strains of 
Hemophilus influenzae and Branhamelia catarthalis 
Otitis Media caused by 3-lactamase-producing strains of Hemophilus 
influenzae and Branhamella catarrhalis 
Sinusitis Caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamelia catarrhalis 
Skin and Skin Structure Infections caused by 3-lactamase-producing strains 
of Staphylococous aureus, E. coli. and Klebsiella Spp j 
Urinary Tract Infections caused by 8-lactamase-pro ucing strains of E coli 
Klebsiella spp. and Enterobacter spp 
While Augmentin is indicated only for the conditions listed above. infections 
caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content, Therefore, mixed infections caused by 
ampicillin susceptible organisms and B-lactamase- roducing organisms suscep- 
tible to Augmentin should not require the addition of another antibiotic 
_ Bacteriological studies, to determine the causative Organisms and their suscepti- 
bility 5 Augmentin. shouid be performed together with any indicated surgical 
procedures 
Therapy may be instituted prior to obtaining the results from bacteriological 
and susceptibility studies to determine the causative organisms and their suscepti- 
bility to Augmentin when there is reason to believe the infection may involve 
any of the 3-lactamase-producing organisms listed above. Once the results are 
known. therapy should be acua, if appropriate 
Contraindications: A history of allergic reactions to an penicillin is a contraindication 


WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 


(ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
PENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 
LOWING PARENTERAL THERAPY IT HAS OCCURRED IN PATIENTS ON ORAL 
PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 
TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS. OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN. INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT IN- 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of po ch 
en functions. including renal, hepatic and hematopoietic function, is advis 
able during prolonged therapy l 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial pannon should 

be kept in mind during pii If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 

The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the a ee present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 

Augmentin should not be co-administered with Antabuse® (disulfiram) 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses o tọ ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin. There are. however 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response. this drug 
Should be used durin pegang only if clearly needed 
Labor and Delivery: Ora! ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone frequency of contractions. height of 
contractions and duration of contractions. However it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adve ects on the fetus. prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk: therefore 
Caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The yey of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued aera because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%) 
Nausea (3%). Skin rashes and urticaria (3%). vomiting (1%) and vaginitis (1%) 

The overall incidence of side effects. and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort. flatulence and headache 

esneeing adverse reactions have been reported for ampicillin class 
antibiotics: 
Gastrointestinal. Diarrhea. nausea vomiting. indigestion. gastritis, stomatitis, glossitis 

ack hairy tongue. enterocolitis and pseudomembranous colitis 


Hypersensitivity reactions Skin rashes. urticaria. angioedema, serum sickness- 
Tike reactions (urticaria or skin rash accompanied by arthritis/arthraigia. myalgia 


and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and. if necessary, systemic 
corticosteroids. Whenever such reactions occur the drug should be discontinued 
unless the opinion of the physician dictates otherwise. Serious and occasional 
eal hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
arnings). 
Let moderate rise in SGOT. SGPT, AST. and/or ALT has been noted in patients 
reated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other a and some pod 
y e 


Sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic. hepatocellular, or mixed cholestatic-hepatocellular Signs/symp- 


toms may appear during or after therapy and they resolve completely over time 
‘Hemic and Lymphatic Systems: Anemia thrombocytopenia. thrombocytopenic 
purpura, eosinophilia. leukopenia and agranulocytosis have been reported uring 
therapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A Slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 

Central Nervous System: Reversible h peractivity, agitation. anxiety, insomnia 
contusion. behavioral changes. and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one Augmentin ‘250° tablet every 
eight hours, For more severe infections and infections of the respiratory tract. the 
dose should be one Augmentin ‘500’ tablet every eight hours 

Since both the Augmentin 250’ and ‘500° tablets contain the same amount 

of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500’ tablet. Therefore, two Augmentin 
‘250' tablets should not be substituted for one Augmentin ‘500° tablet for 
treatment of more severe infections. 

Children: The usual dose is 20 mg/kg/day. based on amoxicillin component. in 
divided doses every eight hours. For otitis media. sinusitis and other more severe 
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Editorial 


AT begin anew year, it is fitting to 
pause and to reflect on the many 
sources of strength that underlie the 
final product of our efforts in publish- 
ing the ARCHIVES. You who read our 
journal are very busy and your atten- 
tion is focused on spending your pre- 
cious hours of self-education in the 
most effective and relevant manner 
possible. Our authors are attempting 
to disseminate their message quickly 
and widely. At the same time, we are 
doing our best to make sure that both 
groups, readers and authors, are 
served well, even though at times we 
must work within certain constraints 
and publishing realities. 

We want you to know more about 
who we are and how we work, but first 
we want to tell you a little bit more 
about yourselves. Each year we gath- 
er information about our readers 
through outside firms that survey your 
reading habits and preferences. Inter- 
nally we analyze this information and 
develop additional] data relating to our 
authors. 

Our readers comprise over 13 000 of 
you worldwide who read our journal 
each month. Survey data show the 
ARCHIVES to be the most thoroughly 
read of the publications in our spe- 
cialty (ie, you have indicated that you 
actually read a greater percentage of 
the journal content each month). You 
write to us frequently te tell us how 
you feel about the journal, and we be- 
lieve that your views are important. 
We actively selicit your opinions as 
personal correspondence to the editor 


Me or as a published communication. One 


The ARCHIVES 


A Thriving Partnership 


characteristic feature of leading med- 
ical journals is the provision of space 
in a “Letters to the Editor” section 
that allows readers to respond in a 
critical manner to what has been pub- 
lished. On some occasions, you have 
written material that we have run as 
“Commentary” wherein we have pro- 
vided two or three pages for you to ex- 
press an important point of view in 
detail. 

Our authors are equally important 
to the journal. We are the most 
“international” journal in our spe- 
cialty, and we are pleased that so many 
outstanding scientists from around 
the world choose to publish their find- 
ings in the ARCHIVES. We work consci- 
entiously with authors in our effort to 
provide fair review of submitted 
manuscripts and prompt publication 
of those papers that are accepted. Over 
the years, we have been able to reduce 
the time from manuscript acceptance 
to publication to an average just under 
6 months. This is the shortest time 
from acceptance to publication of the 
specialty journals in otolaryngology- 
head and neck surgery. 

The cornerstone of medical publish- 
ing is an effective peer review process. 
At the ARCHIVES, we rely on over 100 
regular reviewers and dozens of ad hoc 
reviewers each year. These unpaid vol- 
unteers are experts in their subspe- 
cialty, and we are grateful for their 
willingness to spend many hours of 
their valuable time reviewing manu- 
scripts and providing opinions as to 
their acceptability for publication. The 
peer review system is extremely effec- 
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tive in assuring that the manuscripts 
that we publish are valid and relevant 
to the information needs of our read- 
ers. Over the years, the volume of 
manuscripts received by the ARCHIVES 
has grown steadily, and now exceeds 
500 new submissions annually. We are 
able to accept only about 40% of the 
material submitted to us. This means 
that every month we are forced into 
the difficult position of being unable to 
accept very good manuscripts, because 
a higher priority has been given to 
other papers of even higher quality. As 
you can imagine, this ereates difficult 
moments for the editor. but most au- 
thors understand our eemmitment to 
rapid publication and realize that the 
only way this can be achieved is to 
avoid the buildup of a backlog of good 
papers awaiting publication. 

I want to take this opportunity to 
express special thanks to several indi- 
viduals whose contributions are above 
and beyond the call of duty. John Bat- 
sakis, MD, an eminent pathologist at 
the M. D. Anderson Cancer Center, 
Houston, Tex, was recognized formally 
this year as an outstanding reviewer 
who has worked tirelessly for two de- 
cades to assure that the pathological 
conditions reported in the ARCHIVES 
are appropriately verified. Robert 
Fechner, MD, another outstanding pa- 
thologist at the University of Virginia, 
Charlottesville, is also recognized for 
17 years of service as the section editor 
for the Resident's Page. This section 
has drawn consistently high levels 
of readership interest and praise. 
Charles Stiernberg, MD, my close as- 


Editorial 31 


sociate and colleague at The Univer- 
sity of Texas Medical Branch, Gal- 
veston, has successfully implemented 
the important news feature, Medical 
News. Dr Stiernberg will be succeeded 
in this position by Darrell Hunsaker, 
MD, from the San Diego (Calif) Naval 
Hospital, who will most certainly con- 
tinue the outstanding tradition of this 
feature during the coming years. 
Wayne Larrabee, MD, has represented 
the American Academy of Facial Plas- 
tic and Reconstructive Surgery in an 
excellent manner as the section editor 
for the Facial Plastic News section and 
has just been succeeded by Arlen My- 
ers, MD, University of Colorado, Den- 
ver, who is bringing fresh ideas and a 
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new format to this section. Karen Cal- 
houn, MD, also from The University of 
Texas Medical Branch in Galveston, is 
the section editor for the new feature 
dealing with important review and 
state of the art articles. In the past, 
review articles have been at a disad- 
vantage for acceptance because they 
did not contain important new scien- 
tific information. We value the impact 
of a well-done review article as a 
teaching instrument, and so we have 
implemented this new feature to serve 
our readers better. While most of these 
state-of-the-art manuscripts are spe- 
cifically invited, we encourage any of 
you who might be interested in sug- 
gesting a topic or even volunteering as 
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an author to contact Dr Calhoun with 
your ideas. 

Finally, we want to identify the out- 
standing group who serve on our edi- 


torial board, as our associate editors, ~- 


and as our reviewers. The cumulative 
contribution made by these extraordi- 
nary individuals results in the journal 
that you receive in your office each 
month. We are indebted to each and 
every one of you who participate in this 
partnership, and we look forward to an 
even more exciting and successful de- 
cade during the 1990s. 


BYRON J. BAILEY, MD 
Galveston, Tex 
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Commentary 


Smoke and Mirrors 


The Reaction of Most Hospitals to Smoking Policies 


TE most recent study of hospital 
smeking policies, a 1988 study by 
the American College of Health Care 
Executives, Chicago, Ill, found that 
only 8% of US hospitals had banned 
smoking completely.' Note that during 
the same year a study by the Adminis- 
trative Management Society, Trevose, 
Pa, found that 25% of US corporations 
had banned smoking.’ Although future 
studies will undoubtedly document an 
increasing trend toward smoking bans 
within hospitals,** the question re- 
mains: Why do medical facilities con- 
tinue te lag behind private industry in 
smoking bans? More importantly, 
what can be done to clear the air inside 
US medical facilities? 

Until 1986, many hospital adminis- 
traters reasonably argued that while 
the dangers of smoking to the active 
smoker were well documented, the 
dangers of sidestream smoke to non- 
smokers were not. Therefore, there 
was no scientific rationale to imple- 
ment smoking policies to protect non- 
smokers. But in 1986, the US Surgeon 
General stated unequivocally that 
sidestream smoke eauses lung cancer 
and other diseases in healthy non- 
smokers.’ That finding was corrobo- 
rated by the National Research Coun- 
cil, Washington, DC, the same year,’ 
and subsequent studies have con- 
firmed those findings. According to the 
US Environmental Protection Agency, 
Washington, DC, smoke “diffuses rap- 
idly throughout buildings, persists for 
long periods of time even after smok- 


ing ends, and represents one of the 
strongest sources of indoor particulate 
pollution in buildings where smoking 
is permitted.” 

Tobacco smoke presents a special set 
of problems for hospitals. Susceptible 
populations (for example, children and 
people suffering from heart conditions, 
allergies, and respiratory ailments), 
who constitute a large percentage of 
the hospital population, are particu- 
larly sensitive to even short-term ex- 
posure. Smoke is also a safety hazard: 
smoking in bed is dangerous, espe- 
cially when a patient is sick or sedated 
and surrounded by flammable ma- 
terials. Finally, as information 
spreads about the dangers of involun- 
tary smoking, hospitals that continue 
to allow smoking are being faced with 
a public relations problem. 

Banning smoking also presents spe- 
cial problems for hospitals. When a 
business bans smoking, employees can 
leave the building during breaks to 
smoke outside. Many hospital patients 
have no such option. Hospitals have 
addressed this problem by limiting 
smoking to certain areas, or by allow- 
ing patient smoking only with physi- 
cian approval and with hospital staff 
present. However, this is inconsistent 
with other health and safety policies. 
Hospitals do not permit alcoholic in- 
patients to drink; why should they al- 
low nicotine-dependent inpatients to 
smoke? Just as they provide alcoholics 
with medication to prevent with- 
drawal symptoms during hospitaliza- 
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tion, why not prescribe a tobacco sub- 
stitute, nicotine chewing gum, that 
would provide access te nicotine while 
eliminating the safety and health haz- 
ards of smoking within the hospital? 

With the information we have about 
the hazards of sidestream smoke, the 
safety hazards, the availability of a 
tobacco substitute, anc the success of 
bans in hospitals and private industry, 
the time has come to step up efforts to 
ban smoking from all medical facili- 
ties. “Dealing with people under stress 
of illness is difficult, acknowledges 
Thomas Houston, MD, the Director of 
Preventive Medicine for the American 
Medical Association (oral communica- 
tion, July 25, 1990). “Nonetheless, it is 
impossible to defend unnecessary ex- 
posure to tobacco smoke in a hospital. 
When it comes to protecting patients 
from involuntary smoking medical 
professionals should be exemplars, 
rather than followers.’ 

Physician involvement in antismok- 
ing initiatives, such as the campaign to 
ban cigarette advertising, is to be com- 
mended. It is now time for physicians, 
individually and as a group, to push for 
smoking bans in hospitals. All con- 
cerned members of the medical com- 
munity should be enceuraged to take 
the following steps: 

1. Understand the problems created 
by sidestream smoke and how they can 
be eliminated. Two excellent resource 
publications are Smoking Policy: 
Questions and Answers, a series of 
one-page information sheets available 
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from the National Cancer Institute, 
Bethesda, Md, and Environmental To- 
bacco Smoke: A Guide to Workplace 
Policies (available from the Environ- 
mental Protection Agency in the win- 
ter of 1990-1991). 

2. Announce a smoking ban in your 
medical office. If it is part of a larger 
facility, lobby the building manage- 
ment to make the entire facility smoke 
free. It is essential for patients and 
visitors to see your commitment to 
providing a safe, healthy, and smoke- 
free workplace. 

3. Tell the board of directors and 
management of the hospitals with 
which you are affiliated that you do not 
want your patients to be exposed to a 
known and preventable health hazard 
while undergoing treatment in their 
facilities. 

4. Encourage hospitals to provide 
inpatient smoking cessation pro- 
grams, if such programs are not al- 
ready available. 

5. Encourage insurance providers to 


AJDC 


reimburse subscribers for smoking- 
cessation programs, to provide pre- 
mium discounts to organizations that 
ban smoking at work and to compen- 
sate physicians for smoking cessation 
treatments (King County Medical Blue 
Shield of Washington, Seattle, pro- 
vides a group premium discount of up 
to 15% to organizations that ban 
smoking at work and pays 75% of the 
cost of any smoking cessation program 
up to a lifetime maximum of $500 [The 
Wall Street Journal. February 8, 
1990:A1)}). 

One of the most basic tenets of med- 
icine is “first of all, do no harm.” 
Smoke-filled hospitals do harm both 
patients and staff. We can eliminate 
this unnecessary, preventable hazard. 
We owe it to our patients, our commu- 
nities, and ourselves. 

ROBERT ROSNER 
Seattle, Wash 


Reprint requests to Smoking Policy Institute, 
PO Box 20271, 218 Broadway E, Seattle, WA 98102 
(Mr Rosner). 

The Smoking Policy Institute is a Seattle-based 
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nonprofit group that works with organizations to 
eliminate the problems caused by smoking in the 
workplace. The publication Smoking Policy: Ques- 
tions and Answers is available from the National 
Cancer Institute, Bethesda, Md, by calling 1-800- 
4-CANCER. 
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Commentary 


State of the Art Review Series 


The Treatment of Acute 
`” External Laryngeal Injuries 


b 


‘State of the Art’ 


Steven D. Schaefer, MD 


è Guidelinesare presented for the man- 
agement of acute external laryngeal 
trauma based on personal experience and 
basic principles evolwed over the past two 
decades. Accurate assessment of the ex- 
tent of injury has permitted stratification 
of treatment ranging from observation to 
open reduction and irternal fixation of the 
laryngeal skeleton. Results are often pre- 
dictableand frequently lead to restoration 
of the veice and airway. 

(Arch Otolaryngol Head Neck Surg. 
1991; 1 17:35-39) 


he infrequent occurrence of exter- 

nal laryngeal trauma has tradi- 
tionally made treatment difficult for 
the physician-seeingz an occasional iso- 
lated acute injury. This observation 
led Bennett! in 1950 to state: “Each 
case presents-a different problem, and 
it is difficult to follow a set routine on 
each one. There are many other meth- 
ods in which the surgeon should be 
versed, in order to cope with any situ- 
ation, and some degreeof ‘ad libbing’ is 
required in each ease.” Contrary to 
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this statement, we believe that suffi- 
cient knowledge now exists to permit 
more standardization in the immedi- 
ate care of both blunt and penetrating 
laryngeal trauma.’ However, we rec- 
ognize that differences of opinion exist 
in nearly all phases of management, 
ranging from the indications and tim- 
ing for surgical treatment to the types 
of operative procedures. For the pur- 
poses of this report, we will present our 
approach to early treatment with spe- 
cific comments regarding areas of dis- 
agreement. We hope to take the reader 
from the initial examination of the 
patient to our thoughts on the best 
form of surgical management for spe- 
cific injuries. 


INCIDENCE AND DISTRIBUTION OF 
EXTERNAL LARYNGEAL TRAUMA 


Very little is written about the ac- 
tual incidence of laryngeal injuries, 
with estimates ranging from one pa- 
tient with laryngeal trauma per 14583 
to 42528 emergency-department vis- 
its.™ Interestingly, during the period 
of one of these reports, there was a 
significant decline in motor vehicle- 
related injuries and an increase in 
gunshot and knife wounds, which 
probably reflects social trends within 
our society. More importantly, as- 
sumptions have been historically made 
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as to the distribution of specific laryn- 
geal injuries in the young vs the old 
patients and male vs female patients. 
In regard to the former, older patients 
have been considered more likely to 
sustain comminuted laryngeal skeletal 
fractures because of increased calcifi- 
cation of their larynx. This assumption 
has never been provee since the vast 
majority of patients with laryngeal 
trauma are young adu'ts. In regard to 
differences between the sexes, female 
patients had been postulated to be at 
increased risk of supraglottic injuries 
due to their longer and more slender 
neck, making them more vulnerable at 
this site. While relatively few female 
subjects sustain laryngeal wounds, 
there has been no documented increase 
in this specific injury. 


INITIAL EVALUATION 


Relatively little has been reported 
about the correlation between any sign 
or symptom suggestive of laryngeal 
trauma and the actual severity of in- 
jury. It was suggested in one report? 
that the more marginal the airway, the 
more likely the patient will have sus- 
tained a greater injury. In view of the 
possibility of missing such injuries, we 
must consider any patient who pre- 
sents with the “classical signs,” such 
as hoarseness, subcutaneous emphy- 
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sema or hemoptysis, and a recent his- 
tory of blunt trauma or trauma pene- 
trating the anterior part of the neck, as 
having sustained a laryngeal injury. 
Assuming that the airway is not sig- 
nificantly compromised, as would be 
suggested by the initial presentation 
of the patient, examination begins 
with the history. In the history, knowl- 
edge of the mechanism of injury is 
useful because one may be able to as- 
sess the degree of wounding and possi- 
bly infer the severity of the injury (ie, 
blow to the anterior part of the neck in 


Internal Fixation of 
Fractures, Repair 
Mucosal Lacerations 


Management protocol for the acutely injured larynx. 


a high-speed automobile accident). If 
the patient cannot give a history, wit- 
nesses or emergency personnel can be 
useful. In the physical examination, 
indirect laryngoscopy has been tradi- 
tionally described as the mainstay of 
the evaluation. However, flexible na- 
solaryngoscopy is now recommended 
because of better patient compliance 
and improved visualization. The lar- 
ynx should be observed for the mobil- 
ity of the vocal folds, the patency of the 
airway, and the presence of endolaryn- 
geal hematomas or lacerations. The 
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physical examination should also rule 
out potential associated injuries, such 
as a fractured cervical spine in blunt 
trauma and vascular injuries in pene- 
trating wounds. When the airway is 
deteriorating, the absolute priority 
must be given to establishing an air- 
way by the least traumatic method. In 
such cases, the tendency for many 
physicians is simply to intubate the 
patient with an endotracheal tube, 
and, indeed, this may be the only 
option in some circumstances. Unfor- 
tunately, the endotracheal tube may 
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further injure the larynx or disrupt an 
already tenuous airway. We recom- 
mend tracheotomy under local anes- 
thesia as a more predictable proce- 
dure, reserving endctracheal intuba- 
tion for those rare occasions when the 
larynx is essentially normal to fiberop- 
tic laryngoscopy and a highly experi- 
enced physician is available to perform 
the intubation.’ 


DIAGNOSTIC IMAGING 


Early reports tended to recommend 
laryngeal tomography or laryngo- 
grams as the next step m examining 
the injured larynx with a stable air- 
way. We believe that the former has 
been made obsolete by computed to- 
mography (CT) and that the latter is 
dangerous due to potential further 
compromise of the airway. Computed 
tomography is now te diagnostic pro- 
cedure of choice, buz there is a trend 
toward overusing this modality. A rea- 
sonable approach 5 to employ CT 
scanning when the results of this ex- 
amination will influence the treatment 
of the patient.’ Patients with obvious 
fractures or large endolaryngeal lac- 
erations on physical examination will 
require open exploration of the larynx, 
and thus, CT findings are unlikely to 
influence the treatment decision to 
manage the patient surgically. Con- 
versely, patients whe have a history of 
minimal trauma of the anterior part of 
the neck, no laryngeal tenderness or 
subcutaneous emphysema, and normal 
fiberoptic endoscopy probably do not 
benefit from scanning. All other pa- 
tients should be scanned to evaluate 
the integrity of the laryngeal skeleton, 
assess the condition of the ecri- 
coarytenoid joints, and examine en- 
dolaryngea! soft tissue not seen on fi- 
beroptic endoscopy. The form of treat- 
ment based on CT findings will be 
discussed below. 


MEDICAL MANAGEMENT 


The decision to manage a particular 
laryngeal injury medically should be 
based on the likelihood of resolution of 
that injury without surgical interven- 
tion. Relatively few reports?’ offer in- 
sight into specific laryngeal findings 
and the outcome of nonsurgical man- 
agement. To better define those inju- 
ries that might be sotreated, we began, 


12 years ago, to review the results of 
medical treatment protocols for dif- 
ferent types of injuries. Based on this 
experience, early management of pa- 
tients with minor endolaryngeal lac- 
erations (excluding the anterior com- 
missure or free margin of the vocal 
fold) should consist of a minimum of 24 
hours of close observation, head of bed 
elevation, and humidification of in- 
spired air. Patients with single, non- 
displaced thyroid cartilage fractures 
identified by CT scanning are also 
treated by the same protocol (see Fig- 
ure). Although steroids have been rec- 
ommended by other authors as a 
means to reduce endolaryngeal edema 
in patients who are to undergo laryn- 
geal surgery, we know of no prospec- 
tive randomized investigations of their 
beneficial effect in those patients with 
laryngeal trauma treated medically.’ 
Our own anecdotal observations sug- 
gest that if steroids are to be used to 
reduce edema, they must be employed 
within hours (if not, ideally, at the 
time of injury) to be considered useful. 


SURGICAL MANAGEMENT 


Differences of opinion exist in sev- 
eral areas of surgical management of 
acute laryngeal trauma, including (1) 
the indications for surgery, (2) the 
timing of surgical exploration, and (3) 
the form of surgical treatment. 

The indications for surgical man- 
agement may range from simply the 
need to establish an airway to open re- 
duction and internal fixation of multi- 
ple laryngoskeletal fractures. As 
stated previously, we believe that the 
compromised airway is best managed 
by tracheotomy under local anesthe- 
sia, while selected patients can un- 
dergo endotracheal intubation for 
lesser injuries as part of the need to 
administer a general anesthetic to fur- 
ther evaluate the upper aerodigestive 
tract or to deal with associated inju- 
ries. Once an airway has been estab- 
lished, rigid esophagoscopy should be 
performed to rule out coincidental 
esophageal and pharyngeal lacera- 
tions. 


Tracheotomy and Endoscopy 


After establishing an airway by tra- 
cheotomy and performing endoscopy 
as discussed in the previous para- 
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graph, selected patients are solely 
managed by maintenance of the air- 
way for several days until decannula- 
tion. Such injuries are anticipated to 
resolve spontaneously without surgi- 
cal exploration and include endolaryn- 
geal edema, hematomas, minor mu- 
cosal disruptions without exposed car- 
tilage, and laceration not involving the 
anterior commissure. As discussed in 
the “Diagnostic Imaging” section, CT 
is employed to assist in making thera- 
peutic decisions. This diagnostic tool 
has proved particularly useful when 
edema precludes adequate assessment 
of the endolarynx or laryngeal skele- 
ton. Single nondisplaced paramedian 
and single displaced posterior-thyroid 
lamina fractures are nct reduced be- 
cause of the theoretical likelihood that 
these injuries will not compromise the 
voice.’ More significant trauma to the 
laryngeal skeleton should be surgically 
managed (Figure). 


Laryngeal Exploration 
Without Stenting 


Treatment of patients presenting 
with large mucosal lacerations, ex- 
posed cartilage, obviously displaced 
fractures, and vocal fod immobility 
includes laryngeal exp.oration after 
performing a tracheetemy and endos- 
copy. Surgical treatment is recom- 
mended within 24 hours of injury. 
Minor lacerations, involving the ante- 
rior commissure or free margin of the 
vocal folds, are also explored, because 
previous experience? suggests that if 
left unrepaired, these wounds will 
compromise the voice. Although major 
injuries are often apparent on physical 
examination, CT has icentified lesser 
injuries that heretofore would have 
gone unrecognized and that should 
benefit from surgical management 
(Figure). These include single anteri- 
or-angulated thyroid lamina frac- 
tures, single paramedian-displaced 
lamina fractures, multiple thyroid or 
cricoid fractures, and disruption of the 
cricoarytenoid joint. Paramedian-dis- 
placed and anterior-angulated frac- 
tures are explored because of concern 
for the overall acoustic performance of 
the larynx, as based on our personal 
observations and the work of Stanley 
et al? In the latter, excised larynges 
were used to evaluate glottal resis- 
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tance and signal-to-noise amplitude 
prior to and after selected thyroid car- 
tilage fractures. Multiple fractures 
noted on CT scanning are surgically 
treated because of the inherent insta- 
bility of the laryngeal skeleton under 
the constant strain of phonation and 
deglutition, and the likelihood of fur- 
ther distraction of even nondisplaced 
fractures. The disrupted arytenoid is 
surgically reduced and the mucosa is 
repaired in the hope of maintaining 
the normal valving function of the 
larynx. 

Surgical exploration is essentially 
the same for both blunt and penetrat- 
ing injuries, with the difference being 
that a large anterior cervical-skin lac- 
eration from a penetrating object may 
serve as the means by which to expose 
the deeper structures of the neck. Ex- 
posure of the endolarynx is performed 
either by a midline thyrotomy or viaa 
vertical fracture within 2 to 3 mm of 
the midline. The middle anterior com- 
missure is transected by incising the 
midline laryngeal mucous membrane 
from the cricothyroid to the thyrohy- 
oid membranes. Retraction of the thy- 
roid lamina is performed with either 
skin hooks or a small Weitlander re- 
tractor to permit careful inspection of 
the larynx and palpation of the 
arytenoid cartilages. Meticulous clo- 
sure is recommended of all lacerations 
with 5-0 or 6-0 absorbable suture. Con- 
trary to other reports,**’ we have 
found that significant mucosal lacera- 
tions can be primarily repaired if per- 
formed within 24 hours of injury, with 
minor mobilization of adjacent mu- 
cous membrane, without the use of 
skin grafting. Displaced fractures are 
reduced and stabilized using 5- 
0-braided stainless steel wire passed 
via drill holes placed on each side of the 
fracture site. Lesser nondisplaced, sta- 
ble fractures often can be stabilized by 
approximating the outer perichon- 
drium with 3-0 nylon or polypropylene 
(Prolene) suture. Fixation sutures 
should not be tightened until all of the 
fractures have been reduced to prevent 
further injury while manipulating the 
larynx. During closure of the thyrot- 
omy site, the scaphoid shape of the an- 
terior commissure is reconstituted by 
using 4-0 absorbable sutures to ap- 
proximate the anterior aspect of each 


vocal fold to the outer perichondrium. 
Such reconstitution of the commissure 
is possible without internal stenting 
when this site is not disrupted by the 
initial injury.'' The thyroid lamina are 
reapproximated with either perichon- 
drial sutures or cartilage wires, de- 
pending on the stability of the thyrot- 
omy site. Loss of the anterior third of 
the cricoid ring is managed at this 
point by suturing the sternohyoid 
muscle to the perichondrium of the 
cartilage. We are unaware of any stud- 
ies evaluating the role of antibiotics in 
this specific population, but we recom- 
mend such agents for the first 3 post- 
operative days, given the potential for 
infection in these contaminated 
wounds. Patients are decannulated af- 
ter 1 week or when they are tolerating 
prolonged occlusion of the tracheot- 
omy tube. 


Laryngeal Exploration 
With Stenting 


Endolaryngeal stenting is reserved 
for wounds involving disruption of the 
anterior commissure, comminuted la- 
ryngeal skeletal fractures, and mas- 
sive mucosal injuries (Figure). Disrup- 
tion of the anterior commissure re- 
quires stenting to preserve the 
scaphoid shape of this site and to pre- 
vent web formation. Loss of the entire 
anterior third of the thyroid cartilage 
or the hemiglottis can be successfully 
managed by closure of the mucosal 
wounds and stenting.2 Comminuted 
skeletal fractures are stented after 
open reduction and internal fixation to 
provide additional stability. We have 
seen several such injuries unsuccess- 
fully treated at other institutions by 
endolaryngeal stenting without open 
reduction of fractures, and we would 
discourage this practice. Massive mu- 
cosal wounds are stented to prevent 
endolaryngeal adhesions and to pro- 
vide stability to the mucosa. 

A variety of laryngeal stents are 
available, ranging from modified en- 
dotracheal tubes (Portex) to finger cots 
filled with sponge rubber or commer- 
cially manufactured Silastic stents. 
Stenting should be viewed as a com- 
promise between the need to stabilize 
the laryngeal skeleton and mucosal 
wounds, and the inherent endolaryn- 
geal injuries and infection promoted 


38 Arch Otolaryngol Head Neck Surg—Vol 117, January 1991 


by such devices. Whatever the type of 
stent used, the device and its applica- 
tion should conform to the following 
guidelines. First, the stent should be 
relatively soft to reduce further mu- 
cosal injury that has been associated 
with the use of rigid plastic devices.” 
Second, the stent should be long 
enough to reach from the false vocal 
folds to the first tracheal ring, so as to 
provide stability to these sites and to 
prevent endolaryngeal adhesions. 
Third, the stent should be capable of 
being stabilized within the larynx by 
the passage of sutures either through 
the stent or through carriers for this 
purpose attached to the stent. Poly- 
propylene (Prolene) or polyester fiber 
(Mersilene) (0 or 2-0) sutures are rec- 
ommended over monofilament wire be- 
cause of the tendency of wire to break 
in such cases. Fourth, the “ideal” 
stent should mirror the cenfiguration 
of the endolarynx; that is, be seaphoid 
at the anterior commissure and round 
within the subglottic larynx. In prac- 
tice, tubular stents such as the 
Aboulker prosthesis work well as long 
as the device causes minimal pressure 
on the mucous membrane. Fifth, the 
stent should be left in place only the 
minimum time as necessary. Ten to 14 
days have been proved to be a long 
enough period to promote mechanical 
stability of the larynx without further 
significant mucosal injury.’ Finally, 
the stent can serve as the means to ap- 
ply a skin graft or so-called double 
epithelial cover to the endolaryngeal 
wounds to further facilitate healing.’ 
However, this practice should be used 
as an adjuvant rather than as a sub- 
stitute for meticulous closure of en- 
dolaryngeal wounds, and our own 
practice is not to use such grafts. 

A final consideration i at what 
point is the injury so severethat treat- 
ment should consist of laryngec- 
tomy.'*'* Many of the same principles 
employed in partial laryngeal surgery 
for carcinoma can be used to manage 
the disrupted supraglottic or avulsed 
hemiglottic larynx.'* Experience in 
both large civilian and military series 
suggests that as long as the basic ele- 
ments of the laryngeal skeleton and 
investing soft tissue are present, these 
should be preserved and the larynx 
repaired.» 
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FUTURE DIRECTIONS 
FOR INVESTIGATION 


One area for future investigation in 
laryngeal trauma is documentation 
and clarification of which minimal la- 
ryngeal skeletal injuries will affect the 
voice, and thus should be managed by 
open reduction and internal fixation. 
Other than the works of Stanley et al’ 
and Hirano et al, we do not know of 
any reports carefully assessing the 
phonatory consequences of minimal 
thyroid lamina injuries. Computed to- 
mography has provided the tool to 
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identify such injuries, but further 
work is needed to measure their effects 
on positioning and tensing of the vocal 
folds and alterations in the normal 
traveling wave along the folds. 


COMMENT 


Although more reports detailing the 
management used in large series of 
patients would be beneficial, the im- 
mediate care of the acutely injured 
larynx has sufficiently evolved over the 
past three decades to permit general 
guidelines for management. These 
guidelines provide for (1) the accurate 
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Submental Surgery 


A Graduated Approach to the Aging Neck 


Frank M. Kamer, MD, Lawrence A. Lefkoff, MD 


è Adequate aesthetic contouring of the 
aging neck often presents a difficult sur- 
gical challenge to the facial plastic sur- 
geon. The apparent failure of the classic 
rhytidectomy to achieve acceptable re- 
sults in the submental region has encour- 
aged previous surgeons to develop surgi- 
cal techniques specifically addressing this 
area. Definitive procedures were devel- 
oped to treat the excess skin, fat, or mus- 
cle. Aesthetic results have progressively 
improved with the introduction of liposuc- 
tion, judicious muscle rearrangement, and 
more conservative submental skin viola- 
tion. This article describes our experience 
with these concepts and presents a useful 
classification devised to serve as an oper- 
ative guide in the management of the ag- 
ing neck. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:40-46) 


A n analysis of aesthetic submental 
problems requires a thorough 
understanding of cervical anatomy, in- 
cluding all variations. The specific an- 
atomic presentation contributing to 
the cosmetic problem is best diagnosed 
preoperatively so that a surgical pro- 
cedure can be properly planned to ad- 
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equately tailor the deformity. 

There are wide variations in the su- 
perficial neck anatomy.'* Beneath the 
skin, a variable amount of fat lies su- 
perficial to the platysma muscle. The 
platysma is a broad-based muscle 
sheet extending across the neck. The 
anatomic configuration of the platys- 
ma varies, but the most distinct vari- 
ations occur in the midline between the 
hyoid and the mentum. The muscle fi- 
bers have been shown to decussate 
across the midline forming an effec- 
tive muscle sling, while in other necks 


Class Skin 


+ (minimal) 


++ (moderate 
to severe) 








Class 


and plication of APB 
* APB indicates anterior platysmal bands. 
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Table 1.—Surgical Procedure Based on Submental Findings * 
Fat 


Anterior Bands 





Table 2.—Classification of 349 Rhytidectomy Patients, October 1985 to May 1989 


Surgical Procedure 
1 Rhytidectomy 62(18) 
2 Rhytidectomy /submental suction 212(76) 


3 Rhytidectomy / submental suction/ section of 550( 16) 
APB lateral approach 
4 


Rhytidectomy /submental suction/ section 


there is no decussation. Superiorly, the 
platysma muscle is continuous with 
the subcutaneous musculoaponeurotic 
system. Posteriorly, the platysma and 
subcutaneous musculoaponeurotic sys- 
tem are continuous with the fascia in- 
vesting the sternocleidomastoid mus- 
cle. 

The effect of aging on the submental 
structures leads to changes of the skin, 
fat, and muscle. The skin relaxes due to 
the degeneration of the collagen and 
elastic fibers. As the skin leses elastic- 
ity, wrinkles develop associated with 


Procedure 
Rhytidectomy 


Rhytidectomy. submental 
suction 


Micrognathia 


Rhytidectomy. submental 
suction, AFB section 
lateral approach 

Rhytidectomy submental 
suction, AFB section, 
anc plication 





* Plus sign indicates present; minus sign, absent; and APB, anterior platysmal bands. 








No. (%) cf Patients 






195) 
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Fig 1.—Example of a class 1 patient with jowl- 
ing, redundant cervical, and submandibular 
skin requiring widely undermimed rhytidectomy. 


Fig 2.—Example of a class 2 patient with sub- 
mental and submandibular fat as well as ex- 
cess skin. This patient woulc require submen- 
tal and submandibular liposuction and rhyti- 
dectomy. 


Fig 3.—Example of a class 3 patient with an- 
terior platysmal bands requiring sectioning of 
the bands from the lateral approach as de- 
scribed. 
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Fig 4.—Example of class 4 patient with severe 
anterior platysmal bands requiring sectioning 
and plication from the midline approach as de- 
scribed. 





Fig 5.—Lateral approach; medial aspect of anterior platysmal band is 
grasped with a skin hook. 







Fig 7.—Subcutaneous musculoaponeurotic system—platysmal flap is 
elevated, rotated, advanced, and sutured. 





Fig 6.—Portion of platysmal band removed: transected edges-are cau- 
terized before clamp is removed. 
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Fig 8.—A class 3 patient who underwent a rhytidectomy with sectioning of the anterior platysmal 
bands via a lateral approach; left, preoperative; and right, 1-year postoperative. 


with the pull of the facial musculature. 
With the loss of elasticity and gravita- 
tional effects, the skin begins to hang 
beneath the mandible. With aging, 
some patients have an increase of fat 
deposition in the submental and sub- 
mandibular areas. The excess fat and 
loose skin leads to a loss of the youth- 
ful neck contour. With age the muscle 
becomes flaccid, fibrous, and con- 
tracted. These changes in the platysma 
muscle are especially appreciated in 
the medial portion ef the muscle next 
to the midline, where the fibrous mus- 
cle is described as bands or cords. This 
finding varies in each individual, so 
that the contracture and banding may 
be grossly noticeable, minimal, or non- 
existent. These corcs are appreciated 
at rest in some patients, while others 
requireactive muscle contracture to be 
noticed. 

The chin is an important element in 
facial balance and harmony. Minor 
deviations such as nicrogenia or mi- 
crognathia contribute te the neck de- 
formities and can be corrected by ap- 
propriate chin augmentation with a 
suitable implant. 


MATERIALS AND METHODS 
SURGICAL CLASSIFICATION 


To adequately address the aging neck, the 
surgeon must carefull, examine the neck’s 
cutaneous flaccidity, fat deposition, muscu- 
lar cording, and chin. The condition of the 
four submental parameters, skin, fat, mus- 


cle, and chin, are determined, and an ap- 
propriate surgical procedure is planned 
(Table 1 and Figs 1 through 4). 
Redundant skin is managed by a widely 
undermined skin-subcutaneous muscu- 
loaponeurotic system rhytidectomy.’ The 
removal of excess submental and subman- 
dibular fat is accomplished through suction 
lipectomy. The treatment of anterior 
platysmal banding is dependent on degree 
and deserves due consideration. When min- 
imal banding presents, sectioning is accom- 
plished through the lateral skin flap ap- 
proach. A midline submental incision is 
used if moderate or severe platysmal bands 
require sectioning and/or suturing. 


Excess Skin and Fat 


The two-layer, four-flap rhytidectomy, 
described by Kamer,’ provides a widely un- 
dermined skin and SMAS, allowing the re- 
moval, repositioning, and tightening of ex- 
cess skin and underlying tissue. 

A class 1 patient, as shown in Fig 1, would 
require a widely undermined rhytidectomy. 

In the class 2 patient with fat deposition 
in the submental and submandibular area 
(Fig 2), suction lipectomy, in addition to the 
rhytidectomy, accomplishes acceptable re- 
sults. This is performed through a submen- 
tal incision less than 1.0 cm in length that 
is made at the submental skin crease. The 
cannula size is determined by the amount of 
submental fat. A 14-gauge ‘“microlipo- 
suction” cannula is used when there is min- 
imal submental fat. When more excessive 
fat is present, a 3-mm suction cannula is 
used. The actual liposuction technique is 
not unique and follows as previously de- 
scribed by other authors.** A widely under- 
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mined rhytidectomy follows the liposuc- 
tion. 


Minimal Platysmal Banding 


Sectioning of the anterior platysmal 
bands from the lateral approach can be 
useful in treating a patiert with minimal 
banding (class 3), thus eliminating a sub- 
mental incision (Fig 3). Skin markings are 
made preoperatively, before local infiltra- 
tion, to properly outline the position of the 
anterior bands. Theskin flap is elevated and 
widely undermined down te the level of the 
mental foramen and across to the midline 
of the neck. With the skin flap retracted, the 
anterior band is identified. Using a single- 
prong hook, the ipsilateral band is isolated 
and grasped approximately 5 to 6 em below 
the inferior mandibular border (Fig 5). Us- 
ing long dissecting scissors, the band is dis- 
sected approximately 1 to 2 cm superiorly 
and inferiorly from the surrounding tissue. 
The band is grasped with carved hemostats 
and clamped. It is transected with long 
Metzenbaum scissors, and a 1-cm portion is 
removed. The transected raw edges are 
cauterized before clamp removal (Fig 6). 
The SMAS-platysma flap is then elevated 
and rotated with posterier platysmal bor- 
der retroadvancement and suturing (Fig 7). 
Treating minimal platysmal banding in 
this manner restores a youthful neck with 
conservative surgical intervention (Fig 8). 


Moderate to Severe 
Platysmal Banding 


A patient with moderate to severe platys- 
mal banding requires more surgical inter- 
vention (Fig 4). A midline submental inci- 
sion is used to section or plicate moderate to 
severe platysmal bands (Fig 9). Skin mark- 
ings are made in a sitting position prior to 
anesthesia and local infiltration. A 3-cm 
incision or less is outlined in the submental 
crease. Chin augmentation is performed, if 
indicated, and the mental pocket is closed 
with a deep subcutaneous suture of 3-0 dex- 
on. If submental, jowl, or cervical fat is 
present, a suitable liposuction cannula is 
introduced to contour the neck before de- 
finitive surgical realignment of the 
platysma muscle. Following liposuction, 
wide subcutaneous undermining and free- 
ing of the surrounding cervical skin is per- 
formed. With suitable retraction and ade- 
quate illumination, the bands are isolated 
and grasped with a hook at the level of the 
hyoid (Fig 10). A 1- to 2-em portion is iden- 
tified and excised by clamping and transec- 
tion (Fig 11). The distal and proximal 
stumps are cauterized and the curved 
clamps are removed. The proximal seg- 
ments of the platysmal bands are plicated 
together with a 4-0 dexon suture. By ad- 
vancing the suture line toward the chin, the 
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Fig 11.—Portion of the anterior platysmal band is clamped before 
transection. 
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Fig 9.—Submental incision used for moderate to severe banding. Loca- 
tion of anterior platysmal band section and plication is 5 to 6 cm below 
the mandibular border (arrow). 





Fig 10.— Medial aspect of anterior platysmal band is grasped with a skin Fig 12.—Medial margins of the anterior platysmal bands are sutured 
hook. with 4-0 Dexon. Å 
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Fig 13.—A class 4 patient who underwent a rhytidectomy with sectioning and plication of the an- 


terior platysmal bands via a submental approach; left, preoperative; and right, 1-year postoper- 


ative. 


medial margins of the bands are plicated 
with three or four more dexon sutures (Fig 
12). Irregularities are smoothed, particu- 
larly when combined with posterior platys- 
mal border retroadvancement and cervical 
rhytidectomy. Greater surgical interven- 
tion is needed to treat moderate to severe 
platysmal banding (Fig 13). 


RESULTS 


Over the past 3% years, we have 
been approaching submental surgery 
as described in this article. A total of 
349 facelifts were performed from Oc- 
tober 1985 to May 1989. Sixty-two pa- 
tients (18% ) were elass 1 patients and 
underwent a widely undermined rhyti- 
dectomy. Two hundred twelve patients 
(61%) were class 2 patients and re- 
quired submental suctioning combined 
with a rhytidectomy. Of the patients 
requiring anterior platysmal band 
surgery, there were 56 (16%) and 19 
(5%) class 3 and class 4 patients, re- 
spectively (Table 2). 

Our patients had a general overall 
satisfaction with the surgical results. 
None of them required revision platys- 
mal band surgery. 

Prior to the development of this 
classification, five patients, managed 
by the more conservative platysmal 
sectioning, had an unsatisfactory re- 
sult with return of the banding. A re- 
vision procedure, requiring submental 
sectioning and plication, was per- 
formed with satisfactory results. This 


experience led to the development of 
this surgical classification. 

Transient unilateral marginal man- 
dibular paresis occurred in two pa- 
tients in this series. One patient had a 
class 2 neck, managed by rhytidectomy 
and submental suctioning. The other 
patient had a class 3 neck, managed by 
a rhytidectomy, submental suctioning, 
and lateral platysmal band sectioning. 
Both patients had complete return of 
nerve function within 2 months follow- 
ing surgery. 


COMMENT 


Earlier techniques were described 
for removal of skin and fat that advo- 
cated midline vertical skin incisions, 
deep fat excision, Z-plasty, and 
W-plasty. Other authors described 
horizontal elliptical skin excision with 
fat removal. The unpredictability of 
healing in the cervical region often re- 
sulted in visible scarring with hyper- 
trophy and vertical contracture. How- 
ever, the directness and ease of these 
approaches were cited as advantages 
to justify the potential complica- 
tions.*’ 

To correct fat deposits in the neck, 
procedures ranging from submental 
fat removal to more wide submandib- 
ular fat excision were developed. These 
techniques, popularized in the 1960s 
and 1970s were basically different 
variations of fat lipectomy of the 
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neck.*? Through a small submental 
transverse incision, combined with a 
standard facelift incision, Millard et 
al’ achieved a submandibular lipec- 
tomy in continuity with the submental 
lipectomy. These techniques promoted 
the concept of neck seulpturing. 

Limiting submental work to include 
only the skin and fat did not ade- 
quately treat all neck problems. The 
muscle layers of the face and neck of- 
ten proved to be the source of the ag- 
ing neck. Although some early platys- 
mal work was performed in the 1920s, 
more extensive techniques were not 
developed until the 1960s. This work, 
addressing the anterior platysmal 
cords, has included transecting the 
medial margins of the platysma, re- 
section of the medial borders of the 
platysma, midline plication of the me- 
dial borders,‘ midline Z-plasty of the 
platysma, complete horizontal tran- 
section across the neck," and posterior 
retroadvancement of the platysma 
with suturing to the fascia of the ster- 
nocleidomastoid muscle.'2"2 

Since its introduction in the 1980s, 
suction lipectomy has developed into 
the “sculpturing tool,’ allowing finer 
definition and contouring of the neck 
area. It has rapidly beeome an efficient 
and favorable technique for removing 
and sculpturing the subcutaneous fat 
in neck areas. Liposuction can be used 
aS a primary procecure to contour 
the submentum or'*!’ ean be combined 
with platysma muscle rearrangement 
and cervical rhytidectomy to further 
rejuvenate the neck. 

Visual criteria of the youthful neck 
include a distinct inferior mandibular 
border, a subhyoid depression, and a 
visible thyroid cartilage bulge. Achiev- 
ing these ideals often necessitates re- 
moval and repositioning of normal an- 
atomic structures. A thorough knowl- 
edge and respect for the anatomic 
variations of the normal and aging 
neck has led to progressive aesthetic 
improvements without additional 
complications. In this series, there 
were no permanent facial nerve inju- 
ries. Although there is a higher mor- 
bidity of transient postoperative irreg- 
ularities, especially when muscle repo- 
sitioning is combined with liposuction, 
time and gentle massage eventually 
result in a smooth centour. The pro- 


Submental Surgery—Kamer & Lefkoff 45 


PET 


gressive resulting improvement sug- 
gests that relative radical surgical 
techniques are often indicated to ob- 
tain a conservative aesthetic enhance- 
ment on the submental region. 

A natural-appearing neck, free of 
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visible scarring, excess fat, sagging 
muscles, and hanging skin is univer- 
sally desired. Our surgical classifica- 
tion bases treatment on anatomic 
principles and appears to offer a fa- 
vorable method to achieve these goals. 
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The Triple Facelift 


Current Approach 


Jacques Faivre, MD 


è The combination of deep temporal 
facelift, subpalpebral facelift, and cervi- 
cofacial facelift constitutes the triple 
facelift. It exerts vertical traction with an- 
chorage to solid anatomical landmarks, 
which permits perfect correction of ptosis. 
In addition, since this traction affects the 
upper two thirds of the face, the malar de- 
tachment of the cervicofacial facelift is 
considerably reduced or even nonexist- 
ent. Only the cervical phase is retained to 
reestablish the cervicomental angle. This 
technique, therefore, has the advantage of 
improving the quality of the result and re- 
ducing the postoperative course. 

(Arch Otolaryngol Head Neck Surg. 
199 1;117:47-53) 


he triple facelift is the combina- 

tion in one operation of deep tem- 
poral facelift, subpalpebral facelift, 
and cervicofacial facelift. The interest 
of this technique is threefold: (1) the 
vertical traction from below upward 
gives a better correction of ptosis of 
the face; (2) superficial subcutaneous 
detachments are reduced; and (3) the 
superficial musculoaponeurotic planes 
released are anchored to solid anatom- 
ical landmarks. The postoperative 
course is shorter, and results are bet- 
ter and more durable. 
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DEEP TEMPORAL FACELIFT 
Anatomy 

The musculoaponeurotie planes’ are ap- 
proached in their deep surface by passing 
between the temporal aponeurosis and the 
temporoparietal fascia, the latter being an 
extension of the epicranial aponeurosis. 
This space is avascular. Within it there is 
only one vein, at the external angle of the 
orbit. It anastomoses to the superficial 
venous branch. Cellular tissue fills the ma- 
jor part of this detachable space. 

At about 1 cm from the zygomatic arch, 
dense connective tissue replaces the cellu- 
lar tissue and joins the temporoparietal 
fascia to the superficial leaf of the temporal 
aponeurosis. The latter splits, at the root of 
the helix, into a superficial and a deep layer, 
between which there is fatty cellular tissue. 

The frontal nerve, a branch of the facial 
nerve, is situated anterior the temporopa- 
rietal fascia. At the level of the zygomatic 
arch, owing to the connective tissue joining 
the temporoparietal fascia to the superfi- 
cial leaf of the temporal aponeurosis, the 
frontal nerve is very close to the temporal 
aponeurosis. This is the first danger point, 
for an injudicious maneuver could damage 
the nerve. This danger point is situated 3.5 
cm along the line between the root of the 
helix and the external angle of the eye. A 
second danger point is situated 1.5 cm from 
the external angle of the eye. At this point, 
an inferior branch of a nerve to the orbic- 
ular muscle and the lower part of the occip- 
itofrontal muscle passes. This branch anas- 
tomoses to the branch overlying the frontal 
nerve, and damage to it only leads to tran- 
sitory paresis. In placing the point of sus- 
pension, it should be noted that the point 
opposite the canthus should be situated 
away from this nerve branch and must be 
placed a maximum of 0.5 em from the 
external canthus (Figs 1 to 4). 
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Principle 

The method consists of making a large 
and deep dissection in contact with the 
bone. This dissection extends as far as the 
superior orbital margin and descends along 
the lateral and inferior erbital margin as 
far as the zygomatic arch. This deep dissec- 
tion is submusculoaponeurotic. The soft 
tissues of this dissection are fixed by an- 
choring these tissues to the temporal mus- 
cle and by using fibrin sealant. 


Technical Details 


Outline of the Incision. —The tangent of the 
lateral border of the pupil must be detected. 
This tangent normally cerresponds to the 
summit of the eyebrow, and to ascend the 
lateral half of the eyebrow, the dissection of 
the orbit should extend as far as this 
tangent.** A linear ineisien is traced in the 
scalp, 2 cm from the hairline, the upper 
limit of which corresponds to a prolonga- 
tion of this tangent and the lower limit of 
which reaches the glabrous supra-auricular 
zone. An oblique line is traced in this 
glabrous zone a maximum of 1 or 2 em be- 
low and in front of the hairline, which stops 
at the level of the superior root of the helix. 

The Dissection.— Al] of the forehead re- 
gion situated outside of the tangent of the 
external border of the iris must be dissected 
in contact with bone and temporal muscle 
(Figs 5 to 7). This dissection should be con- 
tinued along the superior inferior, and lat- 
eral margins of the orbit in its lateral half 
and should descend laterally as far as the 
zygomatic arch. This dissection allows mo- 
bilization of the lateral half of the eyebrow 
and ascension of the external canthus of the 
eye and the soft tissues of the temporal re- 
gion and adjacent jugal region. This dissec- 
tion is perfectly avascular apart from liga- 
tion of the temporal vessels. 
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Fig 1.—View of the frontal branch of the facial nerve coursing along the 
prolongation of the epicranial aponeurosis, which has been incised to 
show the temporal muscle. 


Fig 3.— Section showing the plane of detachment of the deep temporal 
facelift, which stops above the zygomatic aponeurosis. 1, Epicranial 
aponeurosis and, medially, temporal aponeurosis; 2, temporal muscle; 
3, subaponeurotic adipose layer; 4, zygomatic arch; 5, transverse artery 
of the face; 6, parotid duct; 7, posterior extension of the buccal fat pad; 
8, masseter aponeurosis; and 9, masseter. 
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Middle Temporal Artery 


Facial Nerve 


Fig 2.—The superficial leaf of the divided temporal aponeurosis has 
been incised, showing the fatty layer between the two leaves of the 
aponeurosis as well as the middle temporal artery. 


Fig 4.—Section showing the plane of detachment of the facelift. The 
superficial leaf of the temporal aponeurosis has been incised to the 
depth of a finger’s width to reach the zygomatic arch. 


Approach to Zygomatic Arch 


Facial Nerve 
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Figure 5. 
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Figure 7. Figure 8. 


Fig 5.—Depth and superficial detachment in the deep temporal facelift. 


Fig 6.— This separation frees the orbit: superior margin, lateral margin, 
inferior margin. 
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Fig 7.— Surface of detachment of the deep temporal facelift. 


Fig 8.—Inferior plane of suspension in the deep temporal facelift. 





Fig 9.— Superior plane of suspension in the deep temporal facelift. 
Figure 9. 
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Fig 10.—Plane of detachment in the subpalpebral facelift. 


Fig 12.—The shaded surface shows the de- 
tachment in the subpalpebral and deep tempo- 
ral facelift that permits an action on the upper 


two thirds of the face. 


At the level of the external canthus, a 
vein has to be avoided or ligated. A super- 
ficial subcutaneous dissection is made in the 
lower part of the incision. Above the soft 
tissues, this dissection allows anchoring of 
the musculoaponeurotic parts to the tem- 
poral muscle and therefore ascension of the 
superficial musculoaponeurotic system 
(SMAS) plane. 

Musculoperiosteal Fixation.—This is per- 
formed with fibrin sealant and with suture 
to the temporal muscle in two planes (Figs 
8 and 9). 

Fibrin Sealant.—This should be depos- 
ited in the orbital region at the level of the 
eyebrows. The position of the eyebrow is 
determined immediately by means of this 
fibrin sealant. Fibrin sealant is also applied 
to the rest of the dissection to allow ascen- 
sion of the soft tissues. 

Suspension.—This should be performed 
to two planes. First, in a superior plane at 
the level of the hairline, the galea must be 
anchored to the temporal muscle. Four su- 
tures are generally required. The first su- 
ture is situated at the lower extremity of 
the incision. It largely includes the soft tis- 
sues of the small superficial dissection per- 
formed above. The other three sutures an- 
chor the frontal muscle plane at the height 





Fig 11.—Suspension of the musculoaponeurotic plane to ‘he rim of the 


orbit in the subpalpebral facelift. 


s pA 


of the hairline to the temporal muscle. Sec- 
ond, suspension is performed in an inferior 
plane, anchoring the external canthus and 
the lateral half of the eyebrow to the tem- 
poral musele. 

Suture of the Skin.—No scalp resection 
should be performed. The two sides of the 
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galea should simply be approximated and 
stapled to obtain a good-quality scar. 


SUBPALPEBRAL FACELIFT 
Principle 


The deep surface of the SMAS is ap- 
proached by the subciliary anc suborbicu- 
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Fig 13.—The incision in the hair is that of the deep temporal facelift. 


lar route. The SMAS is extensively de- 
tached on both sides of the suborbital pedi- 
cle and anchored to the periosteum of the 
orbital rim.”™'* The suborbital pedicle arises 
from the maxilla in relation to precise an- 
atomical landmarks 4 cm from the median 
line and 0.5 em from the orbital rim. 


Technica! Details 


First, an infraciliary skin incision is 
made. A muscle flap from the orbicular 
muscle is isolated by separating in the 
direction of the fibers. The deep surface of 
the orbieular muscle is released, allowing 
direct access to the orbital ridge. Palpebral 
pouches should be dissected from the deep 
surface ef the orbicular muscle and from 
the orbital ridge, as well as from the ante- 
rior surface of the aponeurosis of the infe- 
rior palpebral muscle. The whole length of 
the orbital ridge is released. 

Hemostasis is occasionally required, but 
in general this zone is completely avascular. 
A wide detachment is necessary: the deep 
tempora! and subpalpebral facelift detach- 
ments meet laterally, opposite the orbit if 
both areperformed (Fig 10). 

The SMAS, released from the deep sur- 
face of the orbit, is anchored to the orbital 
rim using fibrin sealant and two sutures: 
one external suture apposite the external 
angle of the orbit anc one internal suture 
opposite the internal engle of the orbit (Fig 


À 11). 
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Fig 14.—The retroauricular incision should follow the whole length of the 


sulcus. The pedicle (a) between the anterior and posterior incisions is 
very narrow, 1 to 1.5 cm. 


Last, tension should be restored to the 
orbicular muscle, which has been detached 
along its whole length, with a removable 
transcutaneous continuous suture using 
nonabsorbable thread (Fig 12). 


CERVICOFACIAL FACELIFT 


This is modified by the two preceding 
phases.!”?! 


The Incision 


Anteriorly, in the hair, it follows the 
trace of the deep temporal facelift. Posteri- 
orly, it follows the whole length of the ret- 
romastoid sulcus. A very narrow pedicle, 1 
to 1.5 em wide, separates the anterior from 
the posterior incision in the hair (Figs 13 to 
15). 

Advantages of this incision are as fol- 
lows: (1) The glabrous retroauricular zone 
is without cicatrices; there is nothing to 
prevent the patient’s wearing short hair or 
a chignon. (2) Anteriorly, there is no mod- 
ification to the hair, either in its density or 
in its arrangement. (3) There is no ascen- 
sion of the sideburns. Absolutely no tension 
should be applied to the area of this incision 
because of the narrowness of its superior 
pedicle.” 


Detachment 


At the Neck.—The subcutaneous detach- 
ment must be extensive. The long muscle of 





Fig 15.—The glabrous retroauricular zone is 
always devoid of any cicatrix. 


the neck should be exposed as low as possi- 
ble and as far forward as possible. This 
muscle must be “defatted” surgically in the 
region of detachment anc with liposuction 
elsewhere. This degreasing is absolutely 
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Figure 18. 


Figure 20. 
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Figure 17. 





Figure 19. 


Fig 16.—The platysma muscle should be extensively exposed, as low 
as possible and as far forward as possible; then it is “degreased.” 


Fig 17.—Restoration of the cervicomental angle by anchering the long 
muscle of the neck to the sheath of the sternocleidomastoid muscle us- 
ing two or three sutures with nonabsorbable thread. 


Fig 18.—The segment of the long muscle of the neck situated anterior 
to the sutures that restored the cervicomental angle is retensioned ver- 
tically, using a vertical retromaxillary continuous suture reaching to the 
earlobe. 


Fig 19.—This retensioning (Fig 18) permits the submenta! region to be 
made horizontal and leads to the appearance of a depression at the 
middle part of the cheek. 


Fig 20.—This malar furrow (Fig 19) is turned in on itself, and continu- 
ous suturing leads to a new vertical tension at the level of the cheek. 
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indispensable for performing a valid plica- 
tion and facilitating ascension of the soft 
tissue. The traction exerted on it will be 
solid and vertical. 

At the Cheek.—The malar detachment is 
reduced. The deep temporal facelift and 
subpalpebral facelift act, in effect, on the 
anterior and supericr two thirds of the 
cheek. The aim of the malar phase of the 
cervicofacial facelift is to permit the neces- 
sary resection and retensioning of the skin. 
This subeutaneous detachment is therefore 
limited. It permits the malar suspension of 
the SMAS at the level of the transverse fold 
that is formed after the plication of the 
cervical phase. 


Suspension 


We have remained faithful to the plica- 
tion technique because it does not render 
the platysma muscles and their aponeu- 
roses fragile. It also permits a very solid 
construction, provided, it must be repeated, 
that the museuloaponeurotic plane at the 
neck be completely degreased. This de- 
greasing should sometimes extend beyond 
the inferior edge of the mandible by 1 cm. 

Restoration of the Cervicomental Angle.— 
The long musele of the neck must be solidly 
anchored along the neck to the sheath of the 
sternocleidomastoid muscle at more than 2 
cm beneath the angle of the mandible so as 
not to damage the mental branch of the fa- 
cial nerve (Figs 16 and 17). The anchoring is 
carried out with two or three sutures using 
nonabsorbable thread. This restores the 
cervicomental angle and retensions the in- 
ferior cervical region. From this restored 
cervicomental angle, the overlying part of 
the distended long muscle of the neck is re- 
turned to tension. 

Restoring Tension ia the Long Muscle.—A 
continuous suture anchors the long muscle 
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of the neck to the sheath of the sternoclei- 
domastoid muscle along a vertical line from 
the restored cervicomental angle, posterior 
to the ascending ramus of the mandible to 
the level of the base of the earlobe. This 
continuous suture thus produces a vertical 
traction from below upward, which harmo- 
nizes with the vertical traction of the deep 
temporal and subpalpebral facelifts (Figs 
18 to 20). 

The combination of deep temporal 
facelift and subpalpebral facelift simplifies 
the cervicofacial facelift by limiting subcu- 
taneous detachment at the level of the 
cheek; by permitting a vertical traction that 
corrects the ptosis perfectly; by simplifying 
the postoperative course; and by giving a 
final result of better quality. 


PRACTICAL ASPECTS 
OF THE PROCEDURE 
The Incision 


The incision is performed along the 
whole length of the drawing at the 
level of the inferior subciliary region. 
It should be remembered that the mod- 
ifications to the incision make the ret- 
roauricular cicatrix invisible and 
avoid anterior ascension of the side- 
burns. 


Detachment 


This is carried out from top to bot- 
tom as follows: (1) temporal facelift 
detachment; (2) subpalpebral facelift 
detachment; and (3) cervicofacial 
facelift detachment. 


Degreasing 


This is essentially cervical. It is 
carried out surgically in the region 
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of detachment and with liposuction 
elsewhere. 


Suspension of the 
Soft Tissues and 
Retensioning of the SMAS 


This should begin by the restoration 
of the cervicomenta! angle. Then, a 
vertical traction is exerted from below 
upward: (1) at the meck, (2) at the 
cheek, (3) in the region of detachment 
of the subpalpebra! facelift, and (4) in 
the region of detachment of the deep 
temporal facelift. 

The suture will be musculomuscular 
at the neck and the posterior part of 
the cheek, musculoperiosteal at the 
level of the subpalpebral facelift, and 
musculomuscular at the level of the 
deep temporal facelift. The procedure 
is completed by generous use of fibrin 
sealant. 


CONCLUSION 


The vertical traction on the superfi- 
cial musculoaponeurotic plane in the 
triple facelift must be continuous from 
below upward. This traction is thus 
exerted without discontinuity from 
the cervical region up to the temporo- 
parietal region. This explains its 
greater efficacy and its action on the 
whole face in the sections where the 
classic cervicofacial facelift remains 
most often ineffective, namely, the fall 
of the tail of the eyebrow and external 
canthus; wrinkles of the external can- 
thus; malar puffiness; and ptosis of the 
nasogenial fold. 
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Absence of Bacteremia 


During Nasal Septoplasty 


Kenneth L. Silk, MD; Mohamed B. Ali, MD; Burton J. Cohen, MD; 
James T. Summersgill, PhD; Martin J. Raff, MD 


è Episodes of staphylococcal bactere- 
mia resulting in metastatic infection have 
occurred in association with nasal septo- 
plasty, and this has suggested the possi- 
ble need for antimicrobial prophylaxis. Ina 
study designed to measure the actual fre- 
quency with which transient staphylococ- 
cal bacteremia occurs during nasal septo- 
plasty, 50 healthy patients had blood cul- 
tures drawn immediately prior to and 
during the procedure. Although 46% of the 
50 patients studied had their nasal mucosa 
colonized with Staphylococcus aureus, 
some of the blood cultures obtained from 
the 50 patients showed bacterial growth. 
The authors conclude that staphylococcal 
bacteremia during nasal septoplasty is a 
rare occurrence, and that antimicrobial 
prophylaxis is unnecessary. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:54-55) 


t has been suggested that nasal sur- 
gery may be complicated by sta- 
phylococcal bacteremia resulting in 
metastatic infection.'? Nasal septo- 
plasty traumatizes the nasal mucosa, 
where staphylococcal colonization is 
common, and may induce _bacte- 
remia.'*'2 We attempted to measure 
the actual frequency of bacteremia oc- 
curring during nasal septoplasty to 
determine whether antibiotic prophy- 
laxis may be a necessary adjunct to 
this procedure.'*"’ 


PATIENTS, MATERIALS, AND 
METHODS 


Informed consent was obtained from 50 
healthy patients undergoing nasal septo- 
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plasty. All patients completed a question- 
naire indicating, among other information, 
their history of use of antibiotics, cortico- 
steroids, and nasal decongestants. 

Preoperative nasal cultures were ob- 
tained using swabs (Cepti-Seal, Marion Sci- 
entific Corp, Kansas City, Mo) that were 
dipped into trypticase soy broth (Gibco, 
Madison, Wis) and squeezed dry against the 
tube wall prior to insertion into the nasal 
cavity. Four nasal cultures were taken from 
each patient, one each from the anterior 
and posterior nares, bilaterally. The first 
culture on each side was from the surface of 
the anterior vestibule. The second cultures 
were taken through a sterile nasal specu- 
lum to obviate contamination from the an- 
terior vestibular surface. The posterior as- 
pect of the inferior nasal turbinate mucosae 
were swabbed in the fashion described 
above. Swabs were then inoculated onto 
mannitol salt agar (MSA) plates (Gibco), a 
selective medium for the isolation of staph- 
ylococci. All cultures were incubated at 
37°C for 24 to 48 hours. Following incuba- 
tion, colonies of gram-positive cocci were 
confirmed as Staphylococcus aureus by co- 
agulase testing." Three blood cultures were 
collected from alternate arms of each pa- 
tient by the same person, one immediately 
prior to the surgical incision, and then 5 and 
15 minutes following the onset of surgery. 
Ten milliliters of blood was collected from 
an antecubital venipuncture site swabbed 
with 20% isopropyl alcohol. Five- milliliter 
aliquots of blood were injected into each of 
two blood culture bottles containing trypti- 
case soy broth (Gibco), incubated at 817G, 
subcultured onto blood and mannitol salt 
agar plates at 24 hours, and examined for 
turbidity daily for 2 weeks. 


RESULTS 


Fifty patients were studied to deter- 
mine the incidence of bacteremia fol- 
lowing nasal septoplasty by taking 
blood cultures before and during the 
procedure. The patients ranged in age 
from 15 to 78 years, with a mean age of 
35.3 years. There were 21 women with 
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a mean age of 32.3 years, and 29 men 
with a mean age of 38.7 years. All pa- 
tients had septal deviation, 23 to the 
left, 10 to the right, and 17 bilaterally 
due to septal distortion. Obstruction of 
the nares was graded as severe in 18 
patients, moderate in 26, and mild in 
six. Nasal turbinate hypertrophy was 
present in eight patients, nasal polyps 
in one, and a nasopharyngeal midline 
mass in one. There was a history of 
nasal allergy in 16 patients and of 
sinusitis in 10, two of whom had max- 
illary sinus effusions at the time of 
surgery. Antecedent trauma was the 
cause of the nasal condition in 13 
patients, six of whom had dacumented 
fractures. Six patients had undergone 
previous nasal surgery and 11 had 
chronic rhinitis. Seven patients had 
previously been treated with antibiot- 
ics, although none within 2 weeks prior 
to surgery. Twenty-one patients were 
receiving nasal decongestants on a 
long-term basis and five had been 
treated with topical corticosteroids. 
Cultures from nasal swabs from 23 
(46%) of the 50 patients studied 
yielded S aureus. Cultures from an ad- 
ditional six patients yielded coagulase- 
negative staphylococci, and a culture 
from one patient yielded a pure culture 
of Pseudomonas aeruginosa in the ab- 
sence of sinusitis or prior antibiotic 
treatment. Nineteen (82.6% ) of the 23 
patients’ cultures yielded 5 aureus 
from all four cultures; one patient had 
severe obstruction of a nasal passage 
precluding culture from that side and 
one patient had positive cultures ob- 
tained only from the obstructed side. 
In the remaining two patients cultures 
obtained from three of four sites 
yielded staphylococci. None of the 
blood cultures taken from the 50 pa- 
tients either prior to surgery or dur- 
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ing the procedure showed bacterial 
growth. 


COMMENT 


Infections following nasal septo- 
plasties appear to be extremely un- 
common. Single cases of staphylococ- 
cal endocarditis, toxic shock syn- 
drome, and staphylococcal spinal 
osteomyelitis'*’ have been reported 
following septoplasty. Other forms of 
infections such as meningitis,’ septic 
cavernous sinus thrombosis,’ central 
nervous system histoplasmosis, and 
Pseudomonas sepsis’ have also been 
described. Many procedures can be as- 
sociated with bacteremia,’ including 
dental and otolaryngologic manip- 
ulations. ™ "=" Bacteremia has been 
reported to occur following posterior 
nasal packing and tensillectomy.>” 
Staphylococcus aureus is found on the 
skin in 12% to 25% of healthy per- 
sons,” and nasa! carriage of S aureus 
also occurs in varying percentages of 
norma! persons depending on a multi- 
plicity of factors.” It is known to oc- 
cur in 30% to 50% of patients with na- 
sal abnormalities, °? comparable with 
the 46% seen here. A traumatized or 
chronically inflamed nasal mucosa in- 
creases the staphylococeal carriage 
rate.? In addition, mucosal surfaces 
may be altered by ong-term nasal de- 
congestant use, nasal allergies, and 
occluded nasal passages, which might 
contribute to subsequent staphylococ- 
cal colonization and, therefore, bac- 
teremia.*** Despite these factors and 
the apparent direc: route to the vascu- 
lar tree afforded by the nature of this 
surgical procedure, none of the 50 pa- 
tients studied here became measur- 
ably bacteremic by the techniques em- 
ployed. 

Although prophylaetic antibiotics 
are frequently employed for nasal sur- 
gery (personal observations), there are 
prior data to suggest that this is un- 
necessary as a meéns of preventing in- 
fection due to bacteremia resulting 
from this procedure.’ The results ob- 
tained here showing an absence of 
measurable bacteremia during sur- 
gery despite a high frequency of sta- 
phylococeal colonration of the nasal 


mucosa support that conclusion. Cases 
of infection that appear to have re- 
sulted from bacteremia associated 
with these procedures are infrequent 
and the overall cost and potential risks 
of widespread use of antibiotics for 
prophylaxis in nasal septoplasty far 
outweigh the benefits to be obtained. 
This is particularly true since there is 
no objective evidence to support a con- 
clusion that such prophylactic antimi- 
crobials would be effective even if bac- 
teremia were occurring. 

In conclusion, staphylococcal bacte- 
remia occurs only infrequently in as- 
sociation with nasal septoplasty and 
there does not seem to be any valid ba- 
sis for the use of prophylactic antibi- 
otics to prevent bacteremia or its com- 
plications. There may be indications to 
use antibiotics postoperatively in some 
patients when nasal passage obstruc- 
tion and sinus blockage may lead to 
obstructive sinusitis. This problem 
was not addressed by this study. 
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The Effects of Lower Lateral Cartilage 
Excision on Nasal Tip Projection 


J. Smythe Rich, MD; William H. Friedman, MD; Steven J. Pearlman, MD 


è Nasal tip projection is an important 
defining feature of the nasal profile. Loss 
of projection is often the bane of the 
rhinoplastic surgeon. While augmentation 
techniques for maintaining or increasing 
tip projection are useful in selected pa- 
tients, the majority of rhinoplasties rely on 
excision of cartilage, particularly cartilage 
of the cephalic border of the lower lateral 
crura, to produce the desired cosmetic re- 
sult. The purpose of this study was to 
measure the effects of lower lateral carti- 
lage excision on nasal tip projection re- 
sulting from three common forms of nasal 
tip surgery. These techniques included 
cephalic border resection without vertical 
dome division, cephalic border resection 
with vertical dome division, and cephalic 
border resection with dome division and 
suture reapproximation of the mesial 
crura, the so-called “Goldman tip.” De- 
spite the fact that overall excellent results 
were obtained and loss of projection was 
rarely a noticeable feature, a measurable 
loss of projection can be seen in all but one 
case in this series. Although loss of tip 
projection is usually acceptable due to the 
masking effect, the concurrent reduction 
in dorsal nasal height, loss of projection 
must be anticipated in excisional tech- 
niques of the lower lateral cartilage. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:56-59) 


lastic surgery of the nasal tip re- 
mains a challenging and exciting 
operation for even the most experi- 
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enced facial plastic surgeon. The sur- 
geon is equipped with numerous tech- 
niques and maneuvers to bear on 
countless anatomic variations.'* While 
an eclectic approach may provide sev- 
eral alternatives to the reshaping of 
the lower lateral cartilage in refining 
the nasal tip, the surgeon usually re- 
sorts to cartilage excision in attempts 
to narrow, define, and reshape this 
structure. Since most of the support of 
the nasal tip is derived from cartilage, 
particularly from the strength of the 
alar cartilages and the position of the 
septal angle, the surgeon must 
achieve an aesthetic balance by sculpt- 
ing sufficient cartilage to attain tip re- 
finement while leaving sufficient resid- 
ual cartilage to maintain nasal tip 
support and tip projection. 


FACTORS INFLUENCING 
NASAL TIP PROJECTION 


Structures that directly affect nasal 
tip projection include the septal angle, 
mesial and lateral crura of the lower 
lateral cartilages, the junction of the 
mesial and lateral crura at the surgical 
domes, the relationship between me- 
sial crura, caudal septum, nasal spine, 
and the soft tissue of the lobule. The 
aesthetic relationship between the 
point of maximal projection or tip de- 
fining point of the nasal tip and the 
most projected portion of the nasal 
dorsum may be altered in a rhinoplas- 
ty, so that apparent projection of the 
nasal tip is either unaffected or seem- 
ingly increased, despite a quantitative 
reduction of true projection caused by 
excision of lower lateral cartilage. Still 
more variables such as rotation and 
facial proportions, ie, retrognathia, 
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combine to prevent exact independent 
assessment of tip projection. Numer- 
ous techniques for quantifying nasal 
tip projection have been proposed by 
various authors.’ In this study, the au- 
thors have attempted to quantify na- 
sal tip projection by a standardized 
technique and demonstrate the effects 
of lower lateral cartilage resection on 
nasal tip projection. Patients who have 
undergone excisional? rhinoplasty in 
which the cephalic border of lower lat- 
eral cartilages was excised with or 
without vertical dome division or me- 
sial crura suture approximation were 
studied. Patients in whom cartilage 
augmentation of any kind was per- 
formed were excluded. 


PATIENTS AND METHODS 


One hundred patients who had under- 
gone excision, nonaugmentative cosmetic 
rhinoplasty performed by the senior author 
between 1982 and 1988, are described. Anal- 
ysis was limited to measurements of preop- 
erative and postoperative photcgraphs. 

Nasal tip projection was determined us- 
ing a slight modification of the method out- 
lined by Crumley and Lanser.’ This tech- 
nique measures tip projection as a function 
of midface length. Preoperative and post- 
operative photographs of patients in repose 
were precisely measured along two lines 
superimposed on the face. The fisst line was 
drawn from the nasion or nasozrontal an- 
gle, point A, to the vermilion cutaneous 
junction of the upper lip, point E (Fig 1). A 
second line, perpendicular to the first, was 
drawn to the tip defining point, È, point D. 
To precisely define the nasofrontal angle, 
we use a new technique, in which a line is 
drawn from the superior aspect of the 
external auditory canal through the lateral 
canthus and extended onto the appointed 
nasofrontal angle. This technique proved 
useful, particulary in patients who dis- 
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played an ill-defined or obtuse nasofrontal 
angle. 

These two lines were measured, and the 
length of the second line, eg, CD, was 
divided by the length of the first line, eg, 
AB, yielding the projection length ratio, a 
unitless numberproviding quantification of 
nasal tip projection as it relates to midface 
length. The projection length ratios were 
measured, and preoperative and postoper- 
ative patient photographs were compared 
according to the specific nasal tip proce- 
dure. All patients were followed up for at 
least 1 to 5 years. Strict criteria for use of 
photographs ineluded an exact profile in 
repose, as smiling shortens the length of the 
upper lip, thereby shortening line AB. Dif- 
ferences in photograph sizes do not affect 
the calculations as both lines, AB and CD, 
are similarly altered, having no net effect 
on the proportions. 

Three methods of nasal tip surgery were 
reviewed in this study. Excisional and 


Top of External 
Auditory Canal 


Cartilage Splitting 


Intercartilaginous 


Fig 2.— Incision sites. 


Fig 3.—Cephalic border resection with preservation of one half to two 
thirds of the intact “rim strip.” 


Cephalic Border Resection 
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Lateral Canthus 


A = Nasion 
B = Vermilion Cutaneous Junction 
C = Tip Defining Point 


Projection Length Ratio = os 


Fig 1.—Schematic for determining projection length ratio. 


Dome Division Procedure 





Fig 4.—Simple vertical dome division just lateral to the surgical dome. 


Fig 5.— Goldman tip procedure, ‘‘stealing from the lateral to give to the 
mesial.” 


Dome Division With 
Mesial Crura Suture 
(Goldman Tip) 





Nasal Tip Projection—Rich etal 57 


Fig 6.—Nasal tip and dorsal reduction in patient 1 (top left and right, respectively) and patient 2 
(bottom left and right, respectively). Both patients demonstrate masking of lost projection caused 
by dorsal reduction. 


Fig 7.—Patient 3. Cephalic border resection via a Cartilage splitting technique with lowering of the 
nasal dorsum reduced the projection length ratio from 0.038 preoperatively (left) to 0.035 post- 
operatively (right). 
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Average Decrease in Preoperative vs 
Postoperative Projection Length Ratio 












Type of 
Procedure Ratio * 


Cephalic border excision 

(n = 48) 0.046 
Dome division (n = 20) 0.042 
Goldman tip (n = 32) 
All patients (N = 100) 


* See “Patients and Methods” section and Fig 1 for 
explanation of symbols. 












versional® alterations of the lower lateral 
cartilages included cephalic border resec- 
tion via either a cartilage splitting incision 
or a delivery technique using both inter- 
cartilaginous and rim incisions (Fig 2). A 
minimum of one half to two thirds of the 
lower lateral cartilage was usually pre- 
served, approximately 5 mm in most cases 
(Fig 3). Vertical dome division was used in 
patients with hypertrophic lobules or boxy, 
nonamorphous tips. After lower lateral car- 
tilages were delivered, the cartilages were 
divided at or just lateral to the tip defining 
point (Fig 4). Vertical dome division lateral 
to the domes with suture appreximation of 
the mesial crura, the Goldman tip, was used 
for amorphous, asymmetrical, or still more 
pronounced deficits of tip definition. Suture 
material consisted of 3-0 and 4-0 chromic 
catgut used In a mattress fashion in one or 
two sites for lengthening the columellar 
strut (Fig 5). Nasal tips requirmg augmen- 
tative techniques, such as shield grafts or 
columellar struts placed between the me- 
sial crura, were not included in this study. 


RESULTS 


The greatest loss of nasal tip projec- 
tion was noted in patients in whom 
only cephalic border excision was per- 
formed, with an average change yield- 
ing a decrease in the projection length 
ratio of 0.046. Projection was reduced 
to a lesser degree by vertica! dome di- 
vision and Goldman tip procedures 
with an average decrease in preopera- 
tive vs postoperative ratios of 0.042 
and 0.038, respectively. Only one pa- 
tient who underwent a modified Gold- 
man tip technique had an actual in- 
crease in nasal tip projectien of 0.02 
from the preoperative projection 
length ratio. In 100 patients, an aver- 
age decrease of projection length ratio 
was <0.043. Again, many patients 
seemed to have an increase of apparent 
nasal tip projection due to reduction of 
nasal dorsum height. Strict measure- 
ments, however, unveiled this illusion. 
(Table). 
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Fig 8.—Patient 4. Vertical dame division after delivery of lower lateral cartilage reduced the pro- 
jection length ratto from 0.029 preoperatively (left) to 0.027 postoperatively (right). 





Fig 9.—Patient 5. A modification of the Goldman tip procedure with lowering of the bony and car- 
tilaginous dorsum reduced the projection length ratio from 0.036 preoperatively (left) to 0.031 
postoperatively (right). 


COMMENT 

The results of this study were sur- 
prising to theauthors because, despite 
maneuvers topreserve or increase pro- 
jection, in the absence of augmenta- 
tion, nasal tip projection was lost in 
nearly every case in which cartilage 
excision of the cephalic border of the 
lower lateral cartilages was per- 
formed. In patients in whom the Gold- 
man tip rhinoplasty or variations of 
vertical dome division and mesial 
crura attachment were performed, ap- 
parent projection was actually in- 
creased in most cases. Still, objective 
measurement of projection showed 
that in the absence of augmentation 
even the Goldman tip rhinoplasty re- 
duced projection in nearly every case 
in which excision of the lower lateral 
cartilage cephalic border was per- 
formed. In a recently published series,’ 
a modification of the Goldman tip was 
used for increasing nasal tip projec- 
tion. Superimposing the projection 
length ratio en patient profiles in that 
publication revealed that nasal tip 
projection was actually decreased in 
one of the cases despite the pleasing 


illusion of increased projection. While 
it is possible to place the incision for 
dome division far enough lateral to the 
dome to yield increased tip projection 
as seen in one patient in our study, 
there exists a point of diminishing re- 
turns, approximately 2 to 3 mm lateral 
to the tip defining point, where the tip 
or lobule shape may become distorted 
by excessive “stealing.” Loss of pro- 
jection was predictable in patients 
with excess tip projection in whom 
vertical dome division with partial ex- 
cision of the nasal domes was per- 
formed or when resection of the ceph- 
alic border of the lower lateral carti- 
lage leaving an intact rim “strip”! was 
used. Obviously, many other factors 
played a role in the overall loss of na- 
sal tip projection, including varying 
degrees of septal angle or nasal spine 
excision. In some patients, varying de- 
grees of septal excision, upper lateral 
cartilage excision, or disruption of lig- 
amentous structures, including the lig- 
amentous sling between the domes and 
transfixion of the ligamentous connec- 
tion between the lower lateral carti- 
lages and the maxilla, were contribu- 
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tive. Perhaps, in the absence of aug- 
mentation, it can be said that all 
surgery of the nasal tip that involves 
the removal of cartilage reduces nasal 
tip projection. This, however, does not 
seem to be the case in patients who 
have undergone purely septal surgery 
or other forms of nasal tip surgery that 
have left the lower lateral cartilages 
intact. In any case, a prespective study 
in which lower lateral cartilage exci- 
sion alone, without related surgery on 
the nasal septum, the membranous 
columella, the upper lateral cartilages, 
or the nasal base, would not provide 
sufficient flexibility in the tip defining 
process and is, therefore, not a feasible 
study. Since the aesthetic results of 
rhinoplasty are usually good, notwith- 
standing the absolute loss of projec- 
tion demonstrated in this study, the 
effects of lower lateral cartilage exci- 
sion on nasal tip projection should be 
borne in mind as a regulating, but not 
prohibitive factor in the rhinoplastic 
surgeon’s approach to the nasal tip. 
Augmentation with cartilage grafts is 
always available to the surgeon if 
nasal tip projection is considered 
insufficient, following excision of the 
cephalic border of the lower lateral 
cartilages. 
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Endoscopic Ethmoidectomy and Maxillary 


Antrostomy in Immunodeficient Patients 


Rodney P. Lusk, MD; Stephen H. Polmar, MD; Harlan R. Muntz, MD 


@ The efficacy of endoscopic sinus sur- 
gery was evaluated in 11 patients with di- 
verse types of primary immunodeficiency 
disease and symptoms of chronic sinusi- 
tis. The postoperative Symptoms and abil- 
ity to eliminate antibiotics were used as 
outcome parameters. In two patients, the 
follow-up time was too short to assess 
therapeutic effectiveness. Five of the re- 
maining nine patients had total or signifi- 
cant resolution of symptoms. Patients with 
transient immunodeficiency had the best 
resolution of symptoms. Eight of the total 
11 patients were treated with intravenous 
immunoglobulin preoperatively, and in five 
patients, the treatment was continued 
postoperatively. The ability to terminate 
y-globulin reflects not the success of the 
surgery, but the transient nature of some 
of the immunodeficiencies. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:60-63) 


Prmey immunodeficiency diseases 
are a diverse group of disorders in 
which affected individuals character- 
istically suffer recurrent or chronic 
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infections.' The most common primary 
immunodeficiency diseases are those 
in which patients lack the ability to 
synthesize immunoglobulins and/or 
antibodies. While immunoglobulin re- 
placement therapy and, particularly, 
the use of intravenous immunoglobu- 
lin has markedly reduced the incidence 
of serious and life-threatening infec- 
tions in these patients, recurrent or 
chronic sinusitis remains a persistent 
problem in this population. In the 
present study, we investigate the po- 
tential role of ethmoidectomy in the 
management of recurrent/chronic si- 
nusitis in a group of patients with pri- 
mary immunodeficiency diseases. In 
some patients, the immunodeficiency 
was transient and improved with age; 
in others, the immunodeficiency is ex- 
pected to be lifelong. 


PATIENTS AND METHODS 


This is a retrospective study of a diverse 
group of patients with primary immunode- 
ficiency disease and a history of symptoms 
compatible with chronic sinusitis. It in- 
cludes only those patients in whom immu- 
nodeficiencies and sinus disease were sig- 
nificant enough to warrant ethmoidectomy. 
Not all patients with immunodeficiencies 
have significant sinus disease. 

During the past 2 years, patients or their 
parents were asked by questionnaire if they 
had any of the following symptoms: (1) pu- 
rulent nasal discharge, (2) daytime cough, 
(3) nighttime cough, (4) nasal congestion, 
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(5) headaches, (6) facial pain, (7) mood 
swings or irritability, (8) low-grade tem- 
perature, (9) bad breath, (10) postnasal 
drip, or (11) vomiting secondary to postna- 
sal drip. Prior to using this questionnaire, 
only pertinent positive symptoms were re- 
corded. The symptoms were totaled preop- 
eratively and postoperatively and used as a 
measure of outcome. Purulent rhinorrhea 
and daytime cough were weighted by count- 
ing them twice. 

All patients were initially treated medi- 
cally with long courses of antibiotics and 
topical nasal corticosteroids. If medical 
management failed, coronal computed to- 
mographic scans were obtained according 
to previously described protocols.4 Com- 
puted tomographic scans were repeated if 
the study results were normal but the 
symptoms continued or if the symptoms 
continued after ethmoidectomy. The deci- 
sion to proceed with endoscopic ethmoidec- 
tomy was based on the severity of symp- 
toms and the degree of disease found on the 
coronal computed tomographic scan. 

The ethmoidectomy was performed as 
described by Messerklinger,** Stamm- 
berger,” Kennedy et al,’™! and Lusk and 
Muntz.” All surgical procedures were per- 
formed under general anesthesia. Care was 
taken to remove only diseased tissue; the 
middle turbinate was not removed. The 
minimal procedure performed was an en- 
doscopic anterior ethmoidectomy and max- 
illary sinus antrostomy through the middle 
meatus. If the patient had significant dis- 
ease, both anterior and posterior eth- 
moidectomies were performed. None of the 
patients underwent a sphenoidotomy. Af- 
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Table 1.— Summary of Case Histories * 



































Patient No. Other Previous 

Date of Birth Sex Diagnosis infection Identified by Duration, y Surgery 
1/9.16.81/M CVID OME | 7 M&T, T. A, Lav, NAW 
2/8.12.83/M Hyper IgM a 1y3mo A, NAW 
3/ 9.25.83 iM Transient complement ek O 3 M&T, T, A, NAW 

ie deficiency SAD 

4/7.16.81 iF ai Transient SGSD/allergy 4 M&T, T., A, NAW 
5/7.285.75/M Complement deficiency 3 M&T, NAW 
6/9.25.81/F SGSD, IgA M&T, T, A, NAW 
7/5.€73/M CVID M&T, T, A, NAW 









M&T, Lav 


9/11.10.86/M Transient IgA Bacteremia 2y6mo M&T, Æ 
10/3.3.74/F CVID OME 9 


8/1.15.84/M Transient SAD, complement deficiency 


O 
O 
O 1y2mo 
| 
| 
| 
| None 
11/6.79.82/M SGSD/ asthma re | 7 M&T 


* CVID indicates Commonwariable immunodeficiency; SAD, selective antibody deficiency; SGSD, selective IgG subtype deficiency; OME, otitis media with effusion; |, 
immunologist; O, otolaryngangist; M&T, myringotomy and tubes: T, tonsillectomy; A. adenoidectomy; Lav, antral lavage; and NAW, inferior meatal masoantral window. 


-Globulin 
Preoperatively/ 
Postoperatively 


No. of Symptoms 
Preoperatively/ 
Postoperatively 


Antibiotic Therapy 
Preoperatively / 


Patient No. Diagnosis Revision Ethmoid Postoperatively 


1 CVID 

2 Hype IgM 

<i Transent camplement 
desciency SAD 


x 3/4 
x 7/6 
vi 5/0 


Constant / constant Yes/yes 
Intermittent / constant Yes/yes 
Constant / off Yes/no 


Transent SGSD/ allergy x 7/10 Constant/ constant No/no 


8 Transient SAD, complement deficiency 

a Transient IgA 2/0 
10 CVID 6/inadequate 
11 SGS@/asthma 5 /inadequate 


x 4/7 





Constant / constant No/no 


Constant / off Yes/no 
Constant / inadequate Yes/yes 
Constant / inadequate Yes/no 


* CVID indicates commor variable immunodeficiency; SAD, selective antibody deficiency; SGSD, selective IgG subtype deficiency; and x, revision 2thmoidectomy per- 


formed. 


ter the initial procedure was performed, a 
Silastic or Gelfilm stent was placed in the 
middle meatus. During the later part of the 
study, relled Gelfilm was used exclusively. 
Two weeks postopera ively, patients were 
reexamined under general anesthesia, the 
stent and granulation -issue were removed, 
and Gelilm stents weve replaced. Patients 
continued taking antimiotics until the Gel- 
film was resorbed. Th- patients’ symptoms 
were monitored, and, when a patient was 
asymptomatic, the artibiotic regimen was 
discontinued. If the symptoms recurred, the 
patient again received full-dose antibiotic 
therapy. Subsequent therapy was individu- 
alized; some patients remained asympto- 
matic with prophylacic antibiotic therapy 
only, while others reeuired continuing the 
full-dose therapy. 


RESULTS 


We examined 11 Datients; their case 
histories are sumraarized in Table 1. 


All patients were white except one 


mixed-race child. The patients’ symp- 
toms were primarily those of recurrent 
sinusitis. Only three patients had 
other infections—a single minor infec- 
tion each—during the year before eth- 
moidectomy. Immunodeficiencies were 
found in four of the patients during 
their workup for persistent sinusitis 
resistant to medical and surgical man- 
agement. In the remaining patients, 
the immunodeficiencies were known at 
the time of initial examination. The 
duration of symptoms was variable, 
but averaged 4.2 years. Most of the 
children’s symptoms started with a 
history of otitis media with effusion 
and progressed to purulent rhinorrhea 
with presumed persistent sinusitis. All 
but one of the patients had myringo- 
tomies performed and tympanostomy 
tubes placed. 

Most of the patients had failed sur- 
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gical procedures aimed to control the 
chronic sinusitis. Seven of the 11 pa- 
tients had undergone tonsillectomy 
and/or adenoidectomy prior to eth- 
moidectomy. Eight patients had failed 
inferior meatal nasoantral windows or 
antral lavage prior to ethmoidectomy. 
The last two patients have not under- 
gone tonsillectomy, adenoidectomy, 
nasoantral windows, or antral lavage, 
because they were identified after we 
had noted the high rate of failure with 
the use of these procedures in the pre- 
vious patients. 

Factors predisposing patients to si- 
nusitis, such as asthma and allergy, 
occurred in this group but did not ap- 
pear to be disproportienate. (One pa- 
tient had allergies anc one had asth- 
ma.) 

Computed tomographic scans 
showed the distribution of sinus dis- 
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Table 3.—Bacteria Cultured From Ethmoid Bullae 


Bacteria 


Moraxella catarrhalis 


Alpha-hemolytic streptococci 


Haemophilus influenzae 
non-B type 


Coagulase-negative 
staphylococcus 


Neisseria species 


Staphylococcus aureus 
Corynebacterium 
Streptococcus pneumoniae 
Group D streptococcus 


Propionibacterium species 
Bacteroides melaninogenicus 
Bacteroides species 
Gram-positive cocci 
Gram-negative rods 


ease in immunodeficient patients sim- 
ilar to that seen in other children with 
sinusitis. There was no discernible pat- 
tern that would allow one to predict 
the success of the surgical outcome. 
Table 2 presents the results of sur- 
gical treatment. All patients under- 
went endoscopic ethmoidectomy, and 
five patients required revision eth- 
moidectomy. In general, the patients 
with transient disease did better than 
those with persistent immunodeficien- 
cies. Two patients (patients 10 and 11) 
had too short follow-ups to be accu- 
rately assessed. Of the remaining nine 


patients, three (patients 3, 8, and 9) 


showed total resolution of symptoms 
and two (patients 6 and 7) showed im- 
provement. All of the patients showing 
total resolution of symptoms had tran- 
sient immunodeficiencies. One patient 
(patient 4) who had transient disease 
did not show improvement, but she is 
highly allergic and, therefore, has an- 
other predisposing factor for sinusitis. 
Of the three patients with total post- 
operative resolution, all were receiving 
a constant antibiotic regimen and y- 
globulin preoperatively and none re- 
mains on an antibiotic or y-globulin 
regimen postoperatively. It is likely 
that the transient nature of the im- 
munodeficiency in these patients was a 
significant factor in the resolution of 
their disease. It should be noted that 
discontinuing the y-globulin therapy 


* The cultures taken from patient 11 were destroyed in transit. 


Patient No.* 


Aerobes, No. 
4+, 3+, 1+, 1+ d; 


Anaerobes, No. 
3+ 


is not a measure of the success of 
endoscopic ethmoidectomy, but the re- 
sult of the resolution of the immuno- 
deficiency. Four patients (patients 1, 2, 
4, and 5) did not have significant symp- 
tomatic improvement, and all remain 
on a constant antibiotic regimen. Their 
immunodeficiency is likely lifelong, 
and may require y-globulin therapy. 

The ethmoid bullae of nine patients 
were cultured for aerobes, anaerobes, 
and fungus (Table 3). The methods 
used for culture are described else- 
where.” Multiple microbes were noted 
in five of the nine children. These bac- 
teria were sensitive to the antibiotics 
that were taken by the patients. There 
was no growth of any bacteria in only 
one patient (patient 9). The cultures 
taken from patient 11 were destroyed 
in transit to the laboratory. A few 
anaerobic bacteria were cultured, 
which may be the result of our tech- 
nique, our laboratory’s technique, or 
the culture site (the ethmoid bulla). 

We noted no surgical complications 
in our patients. Of the five patients 
who had revision surgery, one patient 
showed improvement and in the other 
four patients persistent symptoms 
continue. 


COMMENT 


Sinusitis is acommon and persistent 
problem in children with primary 
immunodeficiency. Treating patients 
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with y-globulin and antibiotics ap- 
pears to easily control other infections, 
as judged from the absence of associ- 
ated infections in this series during the 
year preceding surgery. The y-globulin 
therapy has virtually eliminated the 
life-threatening infections previously 
noted in these patients. 

Maximum medical management 
with full-dose antibiotics, topical na- 
sal corticosteroids, and y-globulin 
failed to control the sinusitis symp- 
toms in many of these patients, how- 
ever. The literature contains little in- 
formation about the effectiveness of 
conventional surgical procedures in 
controlling chronic sinusitis. There 
currently is considerable doubt that 
a nasoantral window performed 
through the inferior meatus is of any 
value." 

The persistence of symptoms post- 
operatively and the necessity for con- 
tinued antibiotic treatment are a mea- 
sure of the effectiveness of the endo- 
scopic ethmoidectomy and maxillary 
antrostomy. On this basis, it is our as- 
sessment that in five of 11 patients the 
resolution or significant improvement 
of their symptoms occurred postoper- 
atively. Three of these patients had 
transient disease, and they are cur- 
rently asymptomatic and not receiving 
medical therapy. One additional pa- 
tient had transient disease with sig- 
nificant allergies, and her condition 
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has not improved with surgery. Our 
subjective impression is that the re- 
maining patients are less symptomatic 
but require constant antibiotic ther- 
apy, usually y-globulin. 

Our current scoring system notes 
the presence of symptoms but does not 
rate their severity cr duration. Most 
symptoms are associated with multi- 
ple diseases, and the lack of resolution 
does not necessarily mean failure to 
control the sinusitis. 

Eight of the patients were treated 
with y-globulin before surgery, and 
five patients remained on a regimen of 
y-globulin postoperatively. We do not 
think that this is a measure of the suc- 
cess of the surgery, Dut a reflection of 
the transiency of the immune defect. If 
the defect resolves, the patient can 
discontinue taking the y-globulin. 

We do not know the natural history 
of sinusitis in patients with immune 
defects. The defects vary, and we have 
evidence that some patients with im- 
munodeficiencies dc not develop si- 
nusitis. The numbers in this study are 
small, and there are no controls. 
Therefore, a definitive statement re- 
garding the efficacy of ethmoidectomy 
in immunodeficient patients is not pos- 


JAMA 


Head Injury — Associated Deaths From Motorcycle Crashes 
D. M. Sosin; J. J. Sacks; P. Holmgreen (JAMA. 1990;264:2395-2398) 


sible. It is our impression, however, 
that most patients who remain symp- 
tomatic are less so postoperatively. 
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Editorial Footnote 


The important point to take away from 
this report is that the role of endoscopic 
ethmoidectomy and maxillary antrostomy 
(via the middle meatus) has not yet been 
established. The results of treatment in this 
series of patients are interesting, but it 
would be premature to conclude that this 
form of surgery should be pursued or aban- 
doned. It is possible that we have not yet 
determined which subset of patients within 
the larger group can be helped by a surgi- 
cal approach, and we must await additional 
information on this topic. 

BYRON J. BAILEY, MD 
Galveston, Tex 
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Surgical Treatment of Internal Derangements 


of the Temporomandibular Joint 


A Long-term Study 


Clyde H. Wilkes, MD, PhD 


è A long-term surgical follow-up study 
of 176 patients (211 joints) with docu- 
mented internal derangements of the tem- 
poromandibular joint was carried out. Ar- 
thrograms and tomograms were used in all 
cases. Forty of the patients (49 joints) 
were nonsurgical control patients. Diag- 
nostic staging of the cases was accom- 
plished as previously published. A clinical / 
radiologic assessment index was derived, 
which included seven measured parame- 
ters. Surgical patients, grouped by diag- 
nostic stages and selected operations, 
were compared with each other and with 
control patients over the follow-up period 
(average, 8.1 years; range, 5 to 14 years). 
The surgical procedures included menis- 
cectomy, reconstructive arthroplasty, and 
arthroplasty with temporary Silastic (Dow 
Corning Wright, Arlington, Tenn) implant. 
The overall success rate for surgical cases 
with all stages and procedures was 93.8%. 
in contrast, the control group demon- 
strated significant clinical and radio- 
graphic progression. The surgical results 


ih recent years, some of the essential 
elements of the pathophysiology 
and clinical course of internal de- 
rangements of the temporomandibu- 
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were stage dependent for the same oper- 
ative procedure. Significantly better suc- 
cess rates were obtained in early-stage 
cases (96.9%) than in late-stage cases 
(89.4%). With respect to comparison of 
operative procedures, it was found that 
reconstructive arthroplasty provided re- 
sults superior to those of meniscectomy. 
There was no significant difference be- 
tween results obtained by meniscectomy 
and those by arthroplasty with a tempo- 
rary Silastic implant. Long-term stability 
was excellent in most cases. Follow-up ra- 
diographic changes for the surgical group 
were less than expected. On the other 
hand, radiographic analysis of the control 
group demonstrated progressive degen- 
erative changes in 73.5% of cases. Com- 
plications over the entire study were rare. 
it was concluded that surgery can provide 
successful long-term results in the treat- 
ment of internal derangements. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:64-72) 


lar joint have been determined. There 
has been broad recognition of the sig- 
nificance of this pathological condition 
with respect to clinical management of 
temporomandibular joint disorders. 
Surgical treatment has taken on new 
importance, and significant advances 
have been made.” It is noteworthy 
that there were major contributions 
from a variety of surgical specialists in 
the past century as identified in the 
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older literature.'*?* The majority of 
these surgical reports showed good 
overall results with operative manage- 
ment. This is remarkable because 
there seemed to be clear implications 
that most of the cases treated were of 
an advanced status. More recently, 
there have been some long-term stud- 
ies reported with good overall re- 
sults.*!! There are still questions, how- 
ever, concerning the validity of surgi- 
cal results previously reported and 
also the rationale of surgical treat- 
ment. The purpose of this report is to 
provide a retrospective analysis of a 
number of cases in which surgical in- 
tervention was directed at Gocumented 
internal derangements and a determi- 
nation made as to long-term stability. 
In particular, the purpose is to de- 
scribe long-term results tor specific 
surgical procedures and diagnostic 
stages of internal derangements in 
comparison with results ir nonsurgi- 
cal control patients. 


PATIENTS AND METRODS 


The clinical material for this retrospec- 
tive study was gathered from the files of 
patients seen in private praetice. There 
were 176 patients (211 joints) in the study. 
All of the patients had internal derange- 
ments, as determined clinically and by ar- 
thrography. Forty of the patients (49 
joints) served as nonsurgical control pa- 
tients. This group consisted of patients who 


Temporomandibular Jəint— Wilkes 


Table 1.—Summary of Staging Criteria for Internal Derangements 
of the Temporomandibular Joint 


Stage 


Symptoms 


Painless, soft, early reciprocal clicking; no inflammatory symp- 
toms; slight forward displacement of disk 


2. Early intermediate 


Minimal inflammatory symptoms, beginning major mechanical 


symptoms (loud clicking, transient catching, and locking); slight 
forward disk displacement with early anatomical disk deformity 


3. Intermediate 


Major mechanical and inflammatory symptoms; moderate to 


marked deformity of disk, partial or complete forward disk dis- 


location 
4. Intermediate late 


Clinical chronicity; complete forward disk dislocation; hard-tissue 


degenerative remodeling changes 


Clinical chronicity; complete forward dislocation and perforation of 
disk (posterior attachment); marked anatomical deformity of 
hard and soft tissues 


Table 2.—Clinical Data From Surgical and Control Patients 


Cases 


ee ee 


Surgical 
Patient Data 


No. of patients 136 


(n = 162 Joints) 


Control Total 
(n = 49 Joints) (n = 211 Joints) 


40 176 


Female to male ratio 10:1 19:1 12:1 


Age (range), y 


Staging, ~o 
Early 
Early mtermediate 
Intermediate 
Intermediate late 
Late 
Average follow-up (range), y 


Procedures, % 
Reconstructive arthroplasty 


Meniscectomy 


Arthroglasty with temporary 
Silastic implant 


had refused surgical care and/or elected 
alternative forms ef conservative manage- 
ment. The remaining 136 patients (162 
joints) were surgical patients who had been 
treated with three different operative pro- 
cedures. Patients in the study underwent 
initial examination, including history of 
their diseases, tomography, and tomo- 
graphic arthrography. For all patients 
clearly positive two-compartment arthro- 
grams were obtained. Diagnostic staging 
was accomplished as described in detail 
previously. A brief oucline of staging cri- 
teria is given in Table 1. 

Call-back of consecutive surgical and 
control patients was initiated by letter and 
follow-up telephone cemmunication. The 
patients were seen on ‘ollow-up examina- 
tion by the same observer. Tomographic 
roentgenograms were carried out in each 
case. The patients were seen as they were 
encountered after cal.-back. Only those 


33.3 30.4 
(14-64) (11-66) 


6.1 1.4 
32.7 
40.8 

8.2 

12.2 


8.1 
(5-13) 


88 (no therapy) 
12 (dental therapy) 





who had responded to the original written 
request to participate in the study were ac- 
cepted. 

Clinical information derived from all pa- 
tients in the study is given in Table 2. A 
significant number of patients were women 
(overall female to male ratio, 12:1), and the 
patients’ age, as seen initially, ranged from 
11 to 66 years (mean age, 30.4 years). The 
distribution of staging showed that the 
control cases were not as severe in terms of 
clinical and roentgenographic findings. The 
follow-up ranged from 5 to 14 years (mean, 
8.1 years). The most frequently used oper- 
ative procedure was meniscectomy (52.5% ). 
Most of the control patients simply lived 
with their condition and did not seek fur- 
ther care (88%). The remaining patients 
(12% ) had dental therapy of various types. 

A clinical/radiologic assessment index 
(CAI) was derived for measurement of out- 
comes with respect to surgical and nonsur- 


Arch Otolaryngol Head Neck Surg—Vol 117, January 1991 


gical cases (Table 3). The CAI parameters 
included vertical and lateral range of mo- 
tion, joint noise, pain, mechanical and in- 
flammatory history, and radiologic 
changes. Specific value assignments, rules, 
and conventions for various CAI parame- 
ters were designated as given in Table 3. 
Data analysis consisted of determining the 
CAI score for each case followed by compu- 
tation of mean scores and variability for 
selected groups of cases. It was determined 
that for any given case a CAI score of 6 or 
less would constitute a suecessful result. 
This was a combination of excellent (score 
<2) and good (score >2<6) results. From a 
clinical point of view, it was decided that a 
score of 6 or less would reasonably consti- 
tute at least a marked improvement over 
the initial condition. The study method was 
to apply the CAI to both surgical and con- 
trol cases and, additionally, analyze varia- 
tions among surgical cases with respect to 
stages and operative procedures. It was 
elected to combine stage 2 and stage 3 cases 
and define them, for the purpose of com- 
pilation of data in this study, as early- 
stage cases. Correspondingly, late-stage 
cases were defined as combined stage 4 
and stage 5 cases. Otherwise, in any other 
context, the stages were considered as 
separate and distinct and were defined as 
shown in Table 1. 

Statistical analysis was based on the t 
test, and comparisons between groups of 
cases (joints) were made with respect to 
mean CAI scores. This included the differ- 
ence between initial absolute values of com- 
parable groups of cases and the difference 
between groups with respect to changes 
from initial to final, or follow-up, values. 
Nonparametric tests of significance, 
Wilcoxon and Mann-Whitney, were used 
for additional analysis. The P value of <.05 
was considered statistically significant. 

As noted, three different surgical proce- 
dures were used. The selection of operative 
technique depended on the diagnostic clas- 
sification. Meniscectomy was used for all 
stages, but more often fer intermediate- 
stage cases. Reconstructive arthroplasty, 
involving reconstruction of the posterior 
disk attachment, was employed principally 
for early-intermediate- or intermediate- 
stage cases (stages 2 and 3). For the most 
part, the disk removal procedure with tem- 
porary Silastic (Dow Corning Wright, Ar- 
lington, Tenn) implants, ie, arthroplasty, 
was used in late-stage cases (stages 4and 5). 

The procedure most often used was disk 
removal or meniscectomy. This procedure 
has been used for many years and was ini- 
tially described by Lanz“ in 1909. Care was 
taken to avoid leaving any disk material 
that my interfere with condyle movement 
and/or translation or produce, in any way, 
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Table 3.—Clinical/Radiologic Assessment Index (CAI) Score Assignments 
and Rules of Interpretation 


Analytical Factors and Definitions 
Pain (in and around joint area at rest and/or with function—immediate past) 
None: no discernible pain 
Moderate: moderate intensity 
Minimal: minimal discomfort 
Marked: continuous and/or severe pain 
Range of motion, vertical, mm 
None, =40 Moderate, <35= 30 
Minimal, <40= 35 Marked, <30 
Range of motion, lateral (to opposite side), mm 
None, = 10 Moderate, <7 25 
Minimal, <10=>7 Marked, <5 
Joint noise 
None: no discernible, audible, or palpable joint noise 
Moderate: loud clicking, catching and locking, moderate postoperative noise 
Minimal: soft reciprocal click, minimal postoperative noise 
Marked: fine, course crepitus, marked postoperative noise 
Inflammatory history (pain, temporal headache, soreness, stiffness—recent past) 
None: no discernible inflammatory symptoms 
Moderate: episodic or repeated 
Minimal: occasional and rare 
Marked: repeated and severe or continuous 
Mechanical history (clicking, locking, catching, sustained locking, restriction of motion, grating/ 
grinding sounds—recent past) 
None: no mechanical symptoms 
Moderate: major mechanical—loud clicking, locking, and catching 
Minimal: minor mechanical—clicking 
Marked: major mechanical—sustained locking (restriction), grating / grinding 
Radiologic changes (tomography) 
None: no discernible changes 
Moderate: sclerosis, minimal to moderate change in form (remodeling changes), less distinct 
cortical line or joint space 





Fig 1.—Intraoperative view withedemonstration 
of joint distraction technique in a 29-year-old 
woman with stage 3 internal derangement. A 
posterosuperior view is shown, anterior to the 


None, O 
Minimal, 1 
Moderate, 2 
Marked, 3 


Minimal: sclerosis, minimal deviation in form, intact cortical line, distinct joint space 
Marked: sclerosis, moderate to marked deviation in form (remodeling changes), loss of cortical 
line, loss of joint space, subcortical radiolucency—cystic changes ` 


CAI Score Assignments 
Excellent, O=2 
Good, >2=<6 
Fair, >6=10 
Poor, >10 


Rules of Interpretation 


Subjective pain complaints 
Pain levels 1 through 3 include pain with or without function. They also include immediate history 


within days or weeks of evaluation (maximum 4 weeks). The location of pain would include 
area in and about joint, as well as temporal headache. Pain without function (pain at rest) 
generally would be expected to be more severe, levels 2 to 3. Pain with function is more likely 
to be less severe, levels 1 to 2. Further, minimal pain, level 1, is a liveable condition that 
requires no medication and occurs only occasionally. Moderate pain, level 2, is significant and 
affects quality of life. This may require occasional, but rarely, medication. Severe pain, level 3, 
is intense enough to interfere significantly with normal life. Patients require medication for 


control of discomfort. 


Inflammatory and mechanical history data represent an attempt to define severity and chronicity 
of disease, ie, progression and duration. They include repetitive and/or episodic signs and 


symptoms in recent past—up to 12 months. 


mechanical instability. For purposes of def- 
inition in this study, meniscectomy in- 
cluded the necessary osteoplastic proce- 
dures (removal of bone spurs, curettage of 
erosions), as well as lysis of adhesions in 
later-stage cases. 

Surgical exposure with distraction of 
joint surfaces was considered important to 
gain adequate access to deeper structures 
and to avoid unnecessary damage to bear- 
ing surface cartilage, especially when it was 
intact. An effective way of doing this was to 
drive 1-mm (0.035-in) wire pins into the 
lateral pole of the condyle and the lateral 
aspect of the articular eminence and then 
apply distracting force between the two 





pins. A special distraction forceps (Walter 
Lorenz Surgical Instruments, Jacksonville, 
Fla) was devised for this purpose. Surgical 
exposure with this method is shown in Fig 
1. Alternatively, and with experience, it was 
possible to gain adequate access without 
producing unnecessary tissue damage by 
forward translation of the condyle and/or 
distraction with direct instrument pressure 
on the lower bearing surface. 

The arthroplastic procedure was essen- 
tially a disk removal and/or joint débride- 
ment procedure for later-stage cases. As 
defined for use in this study, it was equiva- 
lent to meniscectomy, except that it in- 
cluded the use of a temporary Silastic 
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right, superior above. The glenoid fossa and 
articular eminence are identified (curved ar- 
rows). Distraction is accomplished with small 
pins (1 mm [0.035 in]) driven into the lateral 
pole of the condyle and latera! aspect of the 
articular eminence (small arrows). The lateral 
attachment of the disk has been removed and 
the disk is seen in sagittal section with the 
thickened posterior edge identified (open ar- 
row). 


implant. Temporary Silastic sheeting was 
used to avoid adhesions and preserve joint 
recesses. The material used was 0.5-mm- 
(0.020-in)-thick plain sheeting reinforced 
with polyester fibers. 

The implant was fabricated by cutting 
the Silastic material into a small paddle- 
shaped custom implant. The implant was 
secured anteriorly and posteriorly within 
the joint space with absorbable suture. The 
handle or stem of the implant was then 
folded over as it exited the joint capsule and 
secured to the tragal cartilage. In this 
manner, the implant stem was completely 
buried in the subcutaneous tissue during 
closure. The temporary implants were left 
in place 2 to 3 months. 

Reconstructive arthroplasty was fre- 
quently employed. It was designed for use in 
early-intermediate-stage cases, where 
there was minimal anatomica! deformity of 
the disk. The procedure was accomplished 
by completely resecting the stretched and 
redundant posterior attachment from the 
lateral to the medial portien and then 
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Posterior 
Attachment 


Fig 2.— Sagittal drawings of operative technique for posterior attachment reconstruction in a typical early-intermediate-stage 
case of an anteriorly displaced disk with slight anatomical deformity. Left, The area of resection of the posterior attachment 
(between arrows), from which the elliptical portion (lateral to medial) of redundant posterior attachment soft tissue is removed. 
Right, Bilaminar suture technique and an enlarged view of the repair site. Note that knots are buried. Nonabsorbable sutures 
are initially placed medially and gradually worked laterally. 


reapproximating the eut posterior edge of 
the disk and the posterior attachment with 
a bilaminar suture technique. In this man- 
ner, the posterior attachment was tight- 
ened and the disk was brought back to a 
more favorable position with respect to the 
condyle and upper joint surface. In the ini- 
tial resection, a small eliptical portion 
(lateral to medial) of the posterior attach- 
ment was completely removed. The inferior 
and superior lamina were reapproximated 
separately with nonabsorbable nylon or 
polyester sutures. The initial sutures were 
placed medially and gradually worked lat- 
erally. A schematic of the procedure is 
shown in Fig 2. 

This reconstructive procedure was ini- 
tially developed and used by me in 1975. The 
concept of surgically repositioning the an- 
teriorly dislocated disk was derived from 
ongoing studies at the time with temporo- 
mandibular joint arthrography and direct 
surgical observations in meniscectomy 
cases. It should be noted that other in- 
vestigators' reported a similar procedure in 
1979. The major intent of the operation de- 
scribed here was to preserve and reposition 
the dislocated disk. It represented a con- 


servative surgical approach and was an at- 
tempt to reestablish both anatomical and 
functional integrities of the disk and its at- 
tachments. Care was taken to preserve 
bearing surface or articulating fibrocarti- 
lage of both condyle and articular emi- 
nences. 

In general, indications for surgery used 
in this study encompassed the patients with 
active, progressive joint disease and signif- 
icant clinical disability. Patients with an 
uncertain diagnosis or very-early-stage 
(stage 1) disease, or with transient symp- 
toms of short duration or minor disability 
were managed nonsurgically. More specific 
surgical indications were as follows: (1) re- 
petitive episodes (two or more) of inflam- 
matory and mechanical symptoms, (2) evi- 
dence of progression by history and/or ra- 
diological examination, and (3) positive 
imaging study (arthrograms) of stage 2 
through stage 5 internal derangements. 


RESULTS 


From a radiographic point of view, 
the results demonstrated changes as 
expected for the surgical group, but 
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much less than anticipated over the 
long term. The difference between ini- 
tial and final roentgenographic find- 
ings for the surgical group was mini- 
mal (Fig 3). There were no changes or 
only level 1 changes in 91.3% of surgi- 
cal cases. Changes of level 1 or greater 
were seen in 45.1% of surgical cases. In 
contrast, the control group demon- 
strated more significant hard-tissue 
changes, with changes of level 1 or 
greater in 73.5%. It should be noted 
that a number of stage 4 and stage 
5 surgical cases with level 2 or level 
3  roentgenographically revealed 
changes, as seen initially, actually im- 
proved with time. Numerous surgical 
cases of all stages showed no evident 
worsening of roentgenographically re- 
vealed changes and, therefore, scored 
no change with respect to the differ- 
ence between initial and final roent- 
genographic findings. An example of 
radiographic stability is shown in Fig 
4. In this stage 3 surgical case, the 
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films taken 6 years after meniscectomy 
showed essentially normal findings. 
Some of the more typical level 1 
changes are demonstrated in Fig 5. 
This tomogram was taken from an ini- 
tial stage 3 surgical case at 9-year fol- 
low-up after meniscectomy and shows 
subtle changes in form, slight sclerosis 
of upper and lower cortical zones, and 


100 


75 


50 


Cases, % 


25 


Fig 3.—Radiographic changes over initial state in surgical and control cases. Distribution of cases 


with respect to level of changes. 


Fig 4.—Surgical case. Tomograms of a 23-year-old woman at 6-year follow-up with 
long-term history of benign incoordination joints sounds with more 
excellent long-term results (CAI score <2). Left, Closed view demo 
Note distinct, but slightly narrow articular space (arrow) and norma 


decreased, but smooth and distinct, 
joint space. On the other hand, as 
noted, the majority of control cases 
demonstrated progression of roent- 
genographic findings, and further, the 
changes were more severe, as shown 
for two control cases (Figs 6 and 7). 
Initially, they were both stage 2 cases 
and progressed to stage 5 status over 


W: Surgical Cases 





Level of Changes 


the 7- and 10-year follow-up, respec- 
tively. The initial films (Figs 6, left, 
and 7, left) show findings within nor- 
mal limits, while significant hard-tis- 
sue degenerative changes are revealed 
in final films (Figs 6, right, and 7, 
right). 

With the CAI scoring system, it was 
evident that a marked difference ex- 
isted between surgical and centrol pa- 
tients over the average follow-up pe- 
riod of 8.1 years (range, 5 te 14 years). 
Initial and follow-up CAI scores 
(mean + SD) for surgical and control 
patients, with respect to various diag- 
nostic stages and operative proce- 
dures, are given in Table 4 and Fig 8. 
The mean CAI score for the surgical 
group was reduced significantly from 
initial values (Fig 8, top left). In con- 
trast, the scores for the control group 
increased markedly over the long 
term. The difference between initial 
and final changes for the surgical vs 
control group was highly significant 
(P < .001). There was also a significant 
difference between the two groups ini- 
tially (P < .001). It should be noted 
additionally that there was no evident 
correlation within the control group as 
far as observed changes and whether 
the nonsurgical care consisted of den- 
tal therapy or absence of treatment. 

It was readily apparent that a dif- 


initial stage 3 internal derangement and 
recent progression treated by simple meniscectomy with 
nstrating essentially normal tomographic roentgenogram. 
| anatomical contour of condyle head, glenoid fossa, and 


articular eminence. Right, Open view. Note translation of condyle beyond articular eminence (arrow). 
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Fig 5.—Surgical case. Open-view tomograms of a 30-year-old woman with stage 3 internal derangement treated by menis- 
cectomy. Left, Initial tomogram demonstrating normal anatomical contour, joint space, and decreased translation. Right, 
Postoperative tomogram demonstrating changes 9 years after meniscectomy. Note decreased joint space (arrow), slicht re- 
modeling changes in condyle morphology (curved arrow), and increased sclerosis of articular eminence and condyle. 





Fig 6.—Control case. Closed-view tomograms of a 15-year-old woman with initial stage 2 internal derangement, whicn pro- 
gressed without treatment from stage 2 to stage 5 over a 7-year period. Left, Initial arthrographic documentation demoastrat- 
ing normal amatomical contour and joint space. Right, Follow-up tomogram after 7 years, demonstrating loss of anatemical 
form of condyle head, loss of joint space (arrow), and sclerosis of condyle and upper articulating cortical surfaces (curved 
arrows). 


ference in the surgical results obtained 
after the sameprocedure (meniscecto- 
my) also existed when different stages 
were compared. The initial scores were 
significantly higher for stage 4 and 
stage 5 cases vs stage 2 and stage 3 
eases (Fig 8, tep right). The follow-up 
scores for stage 2 and stage 3 cases 
were much lower than for stage 4 and 
stage 5 cases. The difference between 
the two groups initially was signifi- 
cant (P < .001), as well as the differ- 
ence between the changes (initial vs 
final) in the two groups (P < .001). 


A comparison between reconstruc- 
tive arthroplasty and meniscectomy 
for early-stage cases (stages 2 and 3) is 
given in Fig 8, bottom left. The initial 
scores were similar. A statistically 
significant difference was found be- 
tween the changes (initial vs final) in 
the two groups over the average period 
of 8.5 years (range, 5 to 14 years) (P = 
.041). The final scores for reconstruc- 
tion procedure results were clearly 
better than those for meniscectomy 
(Table 4). 

For later-stage cases (stages 4 and 5) 
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the difference between scores for me- 
niscectomy results anc arthroplasty 
results is not significant (Fig 8, bottom 
right). The initial scores were similar 
and obviously much higher than those 
for stage 2 and stage 3 cases. There was 
a slight difference in the follow-up re- 
sults over similar periods and no sta- 
tistically significant difference be- 
tween the changes (init al vs final) for 
the two groups (P = .245). 

The overall success rete for surgical 
cases of all stages (stages 2 through 5) 
and all procedure types was 93.8%, 
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Fig 7.—Control case. Closed-view tomograms of a 17-year-old woman with stage 2 internal derangement, which progressed 
without treatment from stage 2 to Stage 5 over a 10-year period. (Patient returned for operation after study was completed 
and stage 5 condition was verified.) Left, Initial arthrographic documentation demonstrating essentially normal findings. Right, 
Follow-up tomogram after 10 years of nontreatment,. demonstrating sclerosis of lower and upper cortical articulating surfaces, 
loss of joint space (arrow), and distortion of anatomical form. 


Fig 8.—Clinical/radiologic assessment index (CAI) scores (mean + SD) of initial and follow-up examinations. Top left, Scores 
for cases of all disease stages (stages 2 through 5) and all procedures (reconstructive arthroplasty, meniscectomy, and ar- 
throplasty with temporary Silastic implant) performed and comparison between surgical and control groups. Top right, Scores 
for cases with meniscectomy only and comparison between early-stage (stages 2 and 3) and late-stage (stages 4 and 5) 
groups. Bottom left, Scores for cases of early-stage (stages 2 and 3) disease and comparison between reconstructive ar- 
throplasty and meniscectomy procedures. Bottom right, Scores for cases of late-stage (stages 4 and 5) disease and com- 
parison between meniscectomy and arthroplasty with temporary Silastic implant procedures. 


Mean Follow-up, 8.1 y C— Initial 
(Range, 5 to 14 y) => Final 


C— Initial 
Mean Follow-up, 7.9 y — Final 


(Range, 5 to 12 y) 


CAI 


ii 





Surgical Group Control Group Stages 2 and 3 Stages 4 and § 


Mean Follow-up, 7.5 y 


C— Initial (Range, 5 to 12 y) 


Mean Follow-up, 8.5 y Final 
(Range, 5 to 14 y) 








Meniscectomy Arthroplasty 


Reconstructive Meniscectomy With Temporary 
Arthroplasty Silastic Implant Ñ% 
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Tabie 4.—Comparsons of Clinical/Radiologic Assessment Index (CAI) Values of Initial 
and Final Exarmnatiens for Surgical and Control Patient Groups and Cases With 
Various Stages and Operative Procedures 


Comparables 
All stages (stages 2 tmrougi 5) 
and all procedures 
Surgical group 
‘Control group 


Menisscectomy only 
Early-stage (stages 2 and 3) cases 


Late-stage (stages-4 and 5) cases 


Early-stage (stages Zand 3) cases 
Reconstructive arthroplasty 


Meniscectomy 


Latesstage (stages 4 and 5) cases 
Meniscectomy 


Acthroplasty with temporary Silastic implant 


CAI, Mean+SD 
= u“1oXOem — 


Initial 


11.05 + 3.36 
7.84 + 3.02 


2.67 + 2.09 
10.55 + 4.11 


9.02 2.2.12 
13.45 + 3.04 


2.24 + 1.85 
3.98 + 1.94 


9.53 + 2.34 
9.02 + 2.12 


1.59 + 1.86 
2.24 + 1.85 


13.45 + 3.04 
13.85 + 3.26 


3.98 + 1.94 
3.58 + 1.79 





*“All procedures” incude reconstructive arthroplasty, meniscectomy, and arthroplasty with temporary 


Silastic implant. 


whichxonstituted good to excellent re- 
sults (CAI score =6). In many of the 
surgical cases with excellent results 
(CAI score <2), it was difficult to 
determine on direct examination or 
with a roentgenograph if the patient 
had undergone a previous operative 
procedure. Clearly. most of the supe- 
rior surgical results oceurred in early- 
stage cases. The caleulated success 
rate (CAI score <5) fer this group of 
surgical cases (stages 2 and 3) was 
96.9%. In contrast. the success rate for 
stage 4 and stage 5 cases was 89.4%. 

There were no serious complications 
in any of the cases. There were no in- 
fections. Early in the experience, there 
were several cases with temporary 
palsy of the frontal branch of the sev- 
enth eranial nerve but all of these re- 
solved spontaneowly. There were nei- 
ther intracranial nor middle-ear com- 
plications in patients. 


COMMENT 


It would appear that surgical inter- 
ventien directed at the pathological 
condition itself, namely, the displaced 
articular disk, provides rather dra- 
matic relief from most, if not all, 
inflammatory and mechanical signs 
and symptoms. Moreover, the results 
seem to represen stability as far as 
continued progression of the disease 
process is concerned. The elimination 
of mechanical instability seems to be 
the key to elimina-ion of inflammation 
and continued degeneration. Periph- 


eral symptoms such as muscle contrac- 
tion, headache, or tenderness in the 
temporalis musculature and/or other 
muscles on the affected side also seem 
to be ameliorated quite promptly with 
treatment. It would appear that the 
mechanism represents muscle splint- 
ing secondary to joint inflammation. 

The majority of diseases in control 
patients progressed. The evidence is 
strong to support the notion of pro- 
gression from the standpoint of 
change in CAI scores, radiographic 
changes, and advancement of stages 
over time. The explanation is self-evi- 
dent; the basic pathological condition 
was not eliminated. 

There are patients with documented 
internal derangements who enter 
states of remission sometimes for 
months or years.” It is yet to be seen if 
nonprogressive long-term remissions 
can be induced with nonsurgical man- 
agement in future studies. Some pa- 
tients, even with fairly advanced dis- 
ease, can adapt and live with their 
condition, but it should be emphasized 
that many suffer from loss of quality of 
life in terms of function and other fac- 
tors. Moreover, when some of these 
cases do emerge, usually in the sixth, 
seventh, or eighth decade of life, they 
tend to present in late-stage status 
with significant overt symptoms and 
disability.” 

It appears that early-stage cases 
fair better than late-stage cases as far 
as surgical correction is concerned. 
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Obviously, there is less disease and 
anatomical distortion present, and itis 
more amenable to correction. With re- 
spect to specific operative techniques, 
it is evident that reconstructive proce- 
dures, when used in early-stage cases, 
are superior to disk removal opera- 
tions, because reconstructed joints 
with the disk in the correct position 
represent a more physiologic and com- 
patible condition. 

It seems that a stable condition ex- 
ists following meniscectomy. The ar- 
ticulation on intact fibrocartilaginous 
bearing surfaces seems to provide ad- 
equate function without inducing me- 
chanical instability or inflammation. 
It is also obvious that this situation is 
less than optimal and some functional 
disabilities do occur. One of the most 
consistent clinical observations, how- 
ever, is that with increasing time the 
patients who underwent meniscec- 
tomy seem to do better. It is not un- 
usual for some of these patients to im- 
prove their condition even into the 
second or third year postoperatively. 
Apparently, there is continued adap- 
tation to the surgically established 
condition over time. 

As noted, there did mot appear to be 
any significant difference between the 
results obtained with meniscectomy 
procedures and those obtained with 
arthroplasty and temporary Silastic 
implants. Initially, it was believed that 
the arthroplasty proeedure was supe- 
rior, so, further studies are needed. It 
is important to note, however, that the 
use of temporary Silastic implants 
does not result in further joint dam- 
age, as determined radiographically or 
clinically over the long term. 

Clearly, there are surgically induced 
radiographic changes, particularly af- 
ter disk removal procedures. Most of 
them are subtle, and they are probably 
due to altered joint mechanics. The 
changes could be more appropriately 
termed as remodeling changes, rather 
than as degenerative changes, al- 
though there does seem to be a spec- 
trum of changes. To really differenti- 
ate what constitutes remodeling 
changes vs active disease, further 
studies are needed. 

The surgical indications provided in 
this article appear te be reasonable. 
Because of the controversy existing in 
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this field for so many years and be- 
cause of the lack of valid scientific ev- 
idence with respect to varying diag- 
noses, treatment modalities, and het- 
erogeneous patient populations, it has 
been advocated by numerous authori- 
ties that some form of nonsurgical 
and/or conservative treatment mea- 
sures be carried out prior to any surgi- 
cal intervention. However, in view of 
recent advances concerning the pa- 
thology, pathophysiology, clinical 
course, and progressive nature, specif- 
ically of internal derangements, it does 
not seem appropriate to insist on non- 
surgical care initially, which only at 
best, at this point in time, would be 
symptomatic in nature. It seems more 


appropriate to initiate surgical treat- 


mentin a timely manner and eliminate 
the pathological condition. The advo- 
cates of initial treatment with nonsur- 
gical measures, regardless of diagnosis 
or degree of pathology at hand or 
degree of clinical disability, are being 
too conservative and risk a given case 
continuing with significant clinical 
manifestations and/or progressing to 
more advanced disease with resultant 
deterioration in overall treatment 
prognosis. 

It is concluded that surgical treat- 
ment of internal derangements over 
the long term is quite effective. Little, 
if any, significant complications or se- 
quelae of advanced degenerative states 
would be expected. On the contrary, it 
appears that progressive changes en- 
countered prior to surgery are stabi- 
lized with surgical management, while 
the disease in untreated control pa- 
tients tends to progress over time. 
Further, I believe that discovery and 
effective surgical management of ear- 
ly-stage cases (stages 2 and 8) are clin- 
ically very important to obtain optimal 
results and avoid progressive degener- 
ative changes. 


The author wishes to thank the Center for Di- 
agnostic Imaging and the Radiology Department, 
Methodist Hospital, St Louis Park, Minn, for their 
assistance in providing imaging studies. Special 
thanks are made to Susan S. Nymo, RN, for her 
help in compiling clinical data. 
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Editorial Footnote 


Few topics are as controversial as the 
broad subject of the surgical management 
of temporomandibular joint disorders. In 
the past, there have been cycles of enthusi- 
asm and condemnation of similar tech- 
niques, but we should remain open to the 
possibility that there are patierts who ean- 
not be managed without surgical interven- 
tion. Even though this field hes been tar- 
geted for criticism regarding unnecessary 
surgery, there may have been progress in 
diagnostic techniques that permit more 
careful and appropriate patiert selection. 
Therefore, we have chosen to publish this 
manuscript, but we are appending a few 
comments. 

For the results of a clinical study to be 
valid, one must begin with greups of pa- 
tients whose disease is similar in nature 
and severity. Then these groupssof patients 
must be randomly assigned to various 
treatment groups along with a control 
group. All consecutive patients must be an- 
alyzed, not just those who respond to a fol- 
low-up letter or call. All grading scales used 
to evaluate outcome must be developed on 
the basis of broad, experienced input, and 
validation of such scales is extremely com- 
plex. 

This article does not meet these criteria, 
and it cannot be considered to be a defini- 
tive study with a scientifically valid conclu- 
sion. Its redeeming feature is that it is the 
best article on this important subject that 
we have received in the past few years. We 
offer it for your interest and realize that you 
may draw your own conclusions. 

BYRON J. BAILEY, MD 
Galveston, Tex 
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The Lower Trapezius Flap 


Vascular Anatomy and Surgical Technique 


James L. Netterville, MD, David E. Wood, MD 


è The lower trapezius flap was first de- 
scribed in 1980 based on the transverse 
cervical artery. The olcer anatomical liter- 
ature, however, describes the dorsal scap- 
ular artery as a major contributor of blood 
supply to the skin overlying the lower tra- 
pezius fibers. To clarify this, 30 dissec- 
tions of this vascular region were per- 
formed. In 15 of 30 dissections, the dorsal 
scapularartery was dominant and the dis- 
tal transverse cervica artery arose from 
the dorsal scapular. Ir nine of 30 dissec- 
tions, the transverse cervical artery was 
dominant and the dis:al dorsal scapular 
artery arose from the wansverse cervical. 
In six of 30 dissections, both proximal ar- 
teries were of equal caliber with no distal 
communication. We eescribe a surgical 
technique that makes ase of the lower tra- 
pezius flap with inclesion of the dorsal 
scapular artery; this technique greatly ex- 
tends the usefulness of the lower trape- 
zius flap, while decreasing the morbidity 
caused by division of ‘he upper portion of 
the trapezius muscle during flap harvest. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:73-76) 


he lower trapeatus myocutaneous 

flap was first eescribed by Baek 
and Biller’ in 1980. They identified the 
transverse cervical artery as the major 
blood supply to ths lower trapezius 
region. Along with tts rise in popular- 
ity for head and neek reconstruction, 
several problems have been described 
with its use secondary to poor vascu- 
larity ef the distal portion of the flap. 
After a careful review of the historical 
description of the anatomy of the tra- 
pezius vasculature, ane becomes aware 
that the dorsal scapular artery pro- 
vides a major portien of the blood sup- 
ply to the fibers of zhe trapezius mus- 
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cle and its overlying skin, inferior to 
the scapular spine.” 

In an earlier review of this subject, 
we presented this more accurate vas- 


cular description into the surgical lit- . 


erature. To ascertain the clinical sig- 
nificance of the dorsal scapular artery, 
a cadaveric study was outlined to clar- 
ify the vascular variation between the 
two arteries.’ 


REVIEW OF 
VASCULAR ANATOMY 


The skin overlying the trapezius 
muscle receives its blood supply from 
four sources: the transverse cervical 
artery, the dorsal seapular artery, the 
intercostal perforators lying just off 
the midline, and the branches from the 
occipital artery. The transverse cervi- 
cal and dorsal scapular arteries con- 
tribute blood supply to the cutaneous 
region such that myocutaneous flaps 
can be elevated based on either or both 
arteries. The transverse cervical ar- 
tery originates from the thyrocervical 
trunk. It then passes over the brachial 
plexus, and the levator muscle then 
descends in the investing fascia on the 
deep surface of the trapezius muscle 
(Figs 1 and 2). The dorsal scapular ar- 
tery takes its origin from the subcla- 
vian artery just lateral to the anterior 
scalene insertion. This branch is ap- 
proximately 2 cm lateral to the origin 
of the thyrocervical trunk. The dorsal 
scapular artery then travels between 
the branches of the brachial plexus 
and takes a very serpentine course as 
it dives under the levator muscle deep 
to the superior angle of the scapula 
(Fig 1). It divides at the level of the 
scapular spine. The major branch pen- 
etrates between the rhomboid major 
and minor muscles, then descends 
along the deep surface of the trapezius 
to supply the inferior trapezius region 
(Fig 2). The smaller branch, or 
branches, travels deep to the rhomboid 
major, yielding several small muscular 
perforators that may pass laterally 
through the rhomboid major into the 
trapezius in a more inferior position. 
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The above description summarizes the 
more commonly described anatomical 
path of each of the arteries. The new 
data presented below describe the clin- 
ical variations of these two arteries. 
This information is essential for ex- 
tensive successful use of the lower tra- 
pezius flap. 


MATERIALS AND METHODS 


Dissections were performed on 15 cadav- 
ers, 10 preserved and five fresh, yielding 30 
pairs of dorsal scapular and transverse 
cervical arteries for evaluation. In the pre- 
served cadavers, the anterior aspect of the 
lower neck area was carefu ly dissected for 
identification of the transverse cervical and 
dorsal scapular arteries. Both were fol- 
lowed to their termination on the medial 
surface of the inferior aspect of the trape- 
zius muscle. The variations in place of ori- 
gin; vessel caliber (in millimeters), both 
proximal and distal; and the anatomical 
path with distal branching were recorded 
for each dissection. In the five fresh cadav- 
ers, the proximal portion of arteries was 
selectively cannulated and injected with 
20 mL of india ink. This was performed first 
in the transverse cervical artery and then in 
the dorsal scapular artery. The area of cu- 
taneous distribution of the ink was re- 
corded for each injection. The arteries were 
then dissected to identify their distal ana- 
tomical paths. 


RESULTS 


In most of the dissections, either the 
dorsal scapular or the transverse cer- 
vical artery was usually a dominant 
vessel. The dominant vessel was larger 
than the nondominant vessel and, the 
proximal portion of the nondominant 
vessel often did not exist or was less 
than 1 mm in diameter with no distal 
connection to the trapezius. This re- 
sulted in variations in the proximal 
arterial anatomy, but the vascular 
anatomy distal to the levator muscle 
was always consistent, with the trans- 
verse cervical artery following its 
usual pattern over the levator muscle 
and the dorsal scapular artery travel- 
ing in its usual path deep to the leva- 
tor muscle and the upper border of the 
scapula. When a proximal dominant 
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Fig 1.—This diagram demonstrates the more commonly described 
course of the transverse cervical artery (A) over the levator muscle (M) 
and the dorsal scapular artery, passing through the brachial plexus, then 


diving deep to the levator muscle. 
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Fig 3.—This diagram depicts the less common variation showing the 
dorsal scapular artery (A) arising from the dominant transverse cervical 
artery, then passing deep to the levator muscle (M). 


artery occurred, then the distal por- 
tion of both the dorsal scapular and the 
transverse cervical arteries arose from 
that dominant vessel. When the trans- 
verse cervical artery was dominant, as 
it was in nine of the 30 specimens, the 
dorsal scapular artery branched off of 
it just proximal to the levator muscle 
and passed deep to it in its usual and 
customary course (Fig 3). When the 
dorsal scapular artery was the domi- 
nant vessel, as it was in 15 of the 30 
specimens, the transverse cervical ar- 
tery branched off of it just proximal to 
the levator and passed over the levator 
in its usual and customary course (Fig 
4). In six of the cadaver dissections, the 
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Fig 2.—The distal portion of the dorsal scapular artery (A) traverses 
deep to the levator and scapula, then divides at the level of the scapular 
spine. The major branch passes between the rhomboid minor and major 


muscles (M) into the overlying trapezius muscle. 


transverse cervical and the dorsal 
scapular arteries were of equal diam- 
eter at their vascular origins (Table). 
In each of these dissections, there was 
a clinically separate dorsal scapular 
and transverse cervical artery as they 
progressed distally. The proximal di- 
ameter of the vessels when dominant 
averaged 2.25 mm for the transverse 
cervical and 2.75 mm for the dorsal 
scapular. The average size of the distal 
portion of the dorsal scapular as it 
penetrated the trapezius muscle just 
medial to the scapular spine was 1.75 
mm. The ink injection studies in fresh 
cadavers demonstrated ink distribu- 
tion in the cutaneous segment that 
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Fig 4.—This diagram depicts the more common variation, with the 
transverse cervical artery (A) arising from the dominant dorsal scapular 
artery and passing over the levator muscle. 


could be predicted based on the domi- 
nance of the vessel injected. In dissec- 
tions with vessels of equal caliber, in- 
jection of the transverse cervical ar- 
tery caused ink staining of the skin 
above the level of the rhomboid minor, 
while injection of the dorsal scapular 
artery showed cutaneous staining be- 
low. 


SURGICAL TECHNIQUE 


Based on the above findings, a surgical 
technique is outlined for isolating and uti- 
lizing the dorsal scapular artery during 
harvest of the lower trapezius fiap. The pa- 
tient is positioned in the lateral decubitus 
position, then prepped and draped so that 
the back is visible down to the iliac crest and 
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Fig 5.— The lateral decubitus position allows for primary resection of ip- 
silateral head and neck lesions as well as for trapezius flap harvest with 
no intraoperative positon change. M indicates muscle; A, artery. 
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Fig 7.—To extend pecicle length, the descending branch of the dorsal 
scapular artery (A) is @vided, and the rhomboid minor muscle (M) is ei- 
ther partially or totally divided as well. This allows the deep portion of the 
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past the midline as identified by the spinous 
processes. The ipsilateral area of the arm is 
kept free of arterial ar venous access lines 
and is draped sterilely into the field. This 
allows for its mobility during the proce- 
dure. From this position, one can easily 
perform ablative proeedures including neck 
dissection, pharyngeal resection, temporal 
` bone-skull base reseetion, or cutaneous re- 
section. This preverts an intraoperative 


change of position, which always risks 
breaks in surgical techniques and sterility. 
After the arm is placed in an anteriorly ro- 
tated position, the flap is outlined over the 
lower medial trapezius fibers (Fig 5). The 
medial edge of the flap is placed as close to 
the midline as possible, which allows a 
greater distal extension of the flap still 
overlying the inferior aspect of the trape- 
zius muscle. The flap is purposely outlined 
too long and later tailored to fit the size of 
the surgical defect. This increase in paddle 
length allows for more cosmetic closure of 
the back incision with less dog-ear forma- 
tion at each end, as well as allowing for the 
inclusion of more potential perforators into 
the subeutaneous aspect of the flap. The 
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Fig 6.—The major branch of the dorsal scapular artery (A) is identified 
just medial to the scapular spine passing between the rhomboid major 
and minor muscles (M). V indicates vein. 





Fig 8.—The lower trapezius flap can be passed threugh a subcutane- 
ous tunnel to reconstruct any defect in the ipsilaterai neck, pharynx, or 
skull base. 


distal aspect of the flap may extend 15 cm 
below the tip of the scapula, which creates 
a significant random extension on the infe- 
rior lateral aspect of the skin paddle. The 
outlined skin paddle is incised and elevated 
over the latissimus dors: starting on the 
inferior lateral border. Fo!lowing this plane 
medially, one can readily identify the lower 
trapezius fibers. The flapis further elevated 
deep to the trapezius until the lower border 
of the rhomboid major is mentified. In most 
situations, this muscle isleft in place, which 
prevents postoperative winging of the scap- 
ula. At this point, the distal arcade of the 
dorsal scapula artery is usually identified 
lying in the deep fascia omthe undersurface 
of the trapezius musele. It is followed up 
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until it departs from the muscle at the in- 
terface between the rhomboid minor and 
the rhomboid major muscles adjacent to 
the medial portion of the scapular spine 
(Fig 6). In most cases, additional pedicle 
length is needed at this point. The descend- 
ing branches of the dorsal scapular artery 
that pass deep to the rhomboid major are 
ligated with fine vascular clips and divided. 
In 20% of the cases, there are two or three 
sets of descending vessels that must be di- 
vided. After this division, gentle dissection 
along the dorsal scapular artery allows one 
to uncoil it from its serpentine path under 
the scapula. This allows for an additional 2 
to 3 cm of pedicle length. If further rotation 
is needed, the rhomboid minor is divided on 
either side of the vascular pedicle, which 
allows for several more centimeters of ro- 
tation with no venous tension (Fig 7). The 
upper trapezius fibers are divided superi- 
orly just enough to rotate the distal portion 
of the skin paddle into the defect, protect- 
ing the superior portion of the muscle. This 
allows for normal shoulder elevation post- 
operatively. The flap can then be passed 
through a subcutaneous tunnel over the re- 
maining superior trapezius fibers to be 
placed into a pharyngeal defect or rotated 
onto a temporal cutaneous defect (Fig 8). If 
the proximal portion of the cutaneous pad- 
dle is too long, then the necessary amount 
of skin is deepithelialized, leaving the sub- 
cutaneous tissues on the muscle, thus al- 
lowing for a greater subcutaneous muscle 
interface, which ensures more perforators 
into the cutaneous tissue. The back is closed 
primarily, and postoperatively the patient 
is positioned on a pillow that contacts the 
back inferior to the scapular spine. This 
prevents pressures on the vessels as they 
rotate over the superior trapezius fibers. If 
necessary, one may cut the dorsal scapular 
artery and continue the superior muscle di- 
vision allowing the flap to be vascularized 
only by the more superiorly placed trans- 
verse cervical artery. This works well for 
flaps positioned above the level of the scap- 
ula tip, but skin paddles positioned inferior 
to the scapula tip may suffer from arterial 
insufficiency without input from the dorsal 
scapular artery. 


COMMENT 


The relative importance of the in- 
tegrity of either the dorsal scapular 
artery or the transverse cervical ar- 
tery to the viability of the lower trape- 
zius flap is still not completely clear. 
One can obviously see from the above 
results that the muscle and the over- 
lying skin below the tip of the scapula 
receive their primary blood supply 
from the dorsal scapular artery. 
Whether or not there is sufficient com- 


munication between the distal trans- 
verse cervical artery and the intra- 
muscular branches of the dorsal scap- 
ular artery to allow for dependable 
viability of the distal segment after 
the dorsal scapular artery is divided is 
uncertain. One report described flap 
necrosis after division of the unnamed 
dorsal scapular artery, which was la- 
beled the “accessory artery,” during 
harvesting of the flap. 

There have been several recent pub- 
lications that have described harvest 
of the lower trapezius flap based on the 
transverse cervical artery with mini- 
mal flap loss or complications.'** These 
reports, however, fail to mention the 
dorsal scapular artery. This leads one 
to suspect that one of two situations is 
occurring: (1) the dorsal scapular ar- 
tery may be identified and erroneously 
thought to be the transverse cervical 
artery; (2) the flap is outlined in a more 
superior position, the dorsal scapular 
artery is appropriately divided, and 
the flap is further elevated and rotated 
on the transverse cervical artery (this 
necessitates further division of the 
upper trapezius fiber, thus weakening 
trapezius function). It is difficult to as- 
certain the relative frequency of each 
of the above scenarios, but we suspect 
that the second situation occurs more 
often. 

In joint studies with several other 
institutions in which lower trapezius 
flaps are being performed, we hope to 
ascertain if indeed there is enough 
vascular communication between the 
transverse cervical artery and the in- 
tramuscular dorsal scapular artery to 
allow for a safe inferior position of the 
flap that is elevated solely on the trans- 
verse cervical artery. 

However, several concrete conclu- 
sions can be drawn from the above 
facts. If enough length for adequate 
flap rotation can be acquired by the 
above described mobilization of the 
dorsal scapular artery, then a great 
deal of security will be added to the vi- 
ability of the flap. In most cases, using 
this procedure, we have rotated and 
inserted the flap with no distal tension. 
Also, using this technique, the upper 
portion of the trapezius muscle is left 
undisturbed to continue to perform its 
vital function of shoulder elevation. 

Many discussions of the lower flap 
have listed a previous radical neck dis- 
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section as an absolute contraindica- 
tion to its use. However, one can see 
from the above description that the 
inclusion of the dorsal scapular artery 
will result in excellent flap perfusion in 
most dissections. A preoperative arte- 
riogram would reassure the surgeon 
that the patient was not in the subset 
in which the dorsal scapular artery 
arose from the transverse eervical ar- 
tery, which often is removed during a 
neck dissection. Finally, if a neck dis- 
section is performed during the abla- 
tive portion of the procedure, the sur- 
geon should attempt to save the trans- 
verse artery. However, if it must be 
removed to perform an oncologically 
sound procedure, then a lower trape- 
zius flap based on the dorsal scapular 
artery is still an excellent option for 
reconstruction. 

We hope that this description of the 
importance of the dorsal seapular ar- 
tery will not limit the use of the lower 
trapezius flap but instead will broaden 
its usefulness. With a good under- 
standing of the variation of the prox- 
imal vascularity, one may use this flap 
in association with concurrent or pre- 
vious neck dissections that had in the 
past posed a contraindication to its 
use. Finally, if the motor innervation 
of the trapezius muscle is still intact, 
the lower trapezius flap can still be 
used without destruction of muscle 
function. 
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Cervical Rotation Flaps for 


« Midface Resurfacing 


Ted A. Cook, MD; Jeffrey M. Israel, MD; Tom D. Wang, MD; 
Craig S. Murakam», MD; Peter J. Brownrigg, MD 


@ The midface has long served as a fo- 
cus for creativity in surgical reconstruc- 
tion. Full-thickness skin grafts, split-thick- 
ness grafts, and distal flaps have long 
been used to attempt to reduplicate exist- 
ing anatomy in this area. Recent recon- 
struction efforts have focused on the cre- 
ative use of micrevascular free flaps for 
this purpose. This article reports on the 
use of extensively developed regional ro- 
tation flaps asian excellent reconstructive 


he repairof moderate to large skin 
and superficial defects of the 
lower eyelid and cheek area presents 
several challenges to the reconstruc- 
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modality for use in this area of the face. 
The details of surgical incisional planning 
are given. The nuances of surgical cre- 
ation of these flaps and their rotation and 
suspension into place are given. The 
cases we have done using this technique 
for the past 3 years are reviewed. Our 
present indications for use of these flaps 
and their limitations are given. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:77-82) 


tive surgeon. Excellent skin texture 
and color match must be provided, in- 
cisional scars must be well hidden, and 
good tissue flexibility maintained. In 
addition, preoperative tissue thickness 
in both cheek and eyelid must be 
matched. Most importantly, the repair 
must prevent ectropion of the lower 
eyelid, distortion upward of the upper 
lip, and allow unfettered movement of 
all areas of the face. 

Free skin grafts into this area usu- 
ally meet none of the required criteria 
for good repair and are generally not 
used for other than temporary cover- 
age. Microvascular free grafts and dis- 
tant myocutaneous flaps to this area 
are reserved by most surgeons for 
full-thickness skin and soft-tissue de- 
fects. For more superficial defects they 
provide tissue that is a poor match in 
color, texture, and flexibility. 

Several reports in the recent litera- 
ture have dealt with the repair of de- 
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fects in this facial area utilizing vari- 
ous forms of adjacent tissue transfer. 
Conley’ presented the use of various 
regional flaps in the repair of this and 
other similar defects. Wurster and 
Osoff? have discussed the use of a 
superficial sternocleidomastoid myo- 
cutaneous flap for repair of such a 
defect. Patterson et aF discussed treat- 
ment of traumatic er neoplastic le- 
sions of the temporozygomatic region 
utilizing a cheek/neck rotation flap. 
Becker* reported on the use of large 
medially based cervicopectoral rota- 
tion flaps in five patients. Garrett et al° 
have used cervicopectoral tissue flaps 
to close lower face and upper neck de- 
fects following excisions of neoplastic 
tissue. Wallis and Donald‘ have most 
recently reported another form of su- 
perficial rotation flap for repairs in 
this area. Several authors*’* have 
stressed the need for providing a sus- 
pension to the superolateral portion of 
the flap in this area to prevent inferior 
displacement of the eyelid. 

We present here eur technique of 
closure of large skin defects in the 
lower eyelid, cheek, and upper lip ar- 
eas. We use a large, superficial, inferi- 
orly based cervical facial rotation flap 
that may be bilobed for maximum tis- 
sue availability. Emphasis is placed on 
superolateral suspension of the flap, 
superior and medial incisional guide- 
lines for creating the flap, and differ- 
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3 


6. 


- 


Rotation Flap 


Patient 
No./Age, 
y/Sex 


1/46/F 


2/71/M 


3/47/F 


4/47/F 


5/36/F 


6/46/M 
7/34/F 
8/77/M 


10/50/F 


Date of 


Surgery Smoker 


10/85 


11/85 


12/85 


7/86 


7/86 


7/86 


10/86 
2/87 


Yes 


Yes 


No 


Yes 


Yes 


Yes 
No 


Radiation 


Histologic 
Classification 
of Lesion 


Lentigo 
maligna 


Scar 


poe 
maligna; 
melanoma 

Clear cell 
carcinoma 


Inverting 
papilloma 


Location of 
Lesion 


R lateral nose 
and nasofacial 
area 

L medial canthus 
and nasofacial 
area 


Size of 
Lesion, cm 


L lower eyelid 


and upper cheek 


R nasofacial 
area 


6cmX6mm_L medial canthus; 
nasofacial angle; 
nasolabial crease 


R malar area 
L malar area 
R malar and 


mid-cheek area 


L alar facial 
groove 


R medial canthus 
and cheek 


Mohs Result 
Yes Fair 


Yes Good 


Excellent 


Excellent 


Excellent 


Excellent 
Excellent 
No Excellent 


Excellent 


Excellent 


Comments 


Superficial tip slough end 
webbing (see patient 4) 


Mild epiphora and ectropion 
postoperatively due to weak 
lower eyelid; correctable with 
tarsal shortening precedure 

Later dermabrasion and 
revision of dog ear 


Revision of patient 1 


Later dermabrasion 


Well healed 

No need to go to ciliary line 

Use of bilobed cheek-neck 
rotation flap; later ear lobe 
rotation and dermabrasion 

Skin graft on undersurface 
of advancement flap for lining 
of vestibular area 

Medial canthoplasty and 
conjunctival advancement flap 


12/42/M 


13/28/M 


14/45/F 


* BCE indicates basal cell epithelioma. 


ential thinning of the flap itself. We 
report on our series of 14 cases over a 
3-year period utilizing this flap for re- 
pair of a variety of midface defects. 


PATIENTS, METHODS, AND 
MATERIALS 


From October 1985 through August 1988, 
we have utilized this flap 14 times for repair 
of lower eyelid, cheek, and upper lip defects. 
In our series there were nine women and 
five men with an age range of 28 to 88 years 
(mean age, 51 years). Four patients were 
smokers and four had had previous radia- 
tion therapy. The size of the skin defects 
ranged from 5 to 60 cm’, with a mean size of 
14 cm.? The histologic classification of the 
original lesions is as follows: 


Classification No. of Cases 
Basal cell epithelioma 6 
Lentigo maligna 2 
Sarcoma 2 


Sarcoma 


Osteosarcoma 


R alar base; 
upper lip; 
lateral cheek 


L maxillary 
sinus and 
cheek skin 


R medial cheek 
R lower eyelid; 


medial canthus; 
R malar area 


Sears 2 
Clear cell carcinoma 1 
Inverting papilloma 1 


All six of the patients with basal cell 
epithelioma biopsies obtained previously 
underwent Mohs chemosurgery prior to 
flap closure. A summarized report of all 14 
cases is presented in the Table. 


TECHNIQUE 


The repair is done utilizing either general 
anesthesia or intravenous sedation. In ei- 
ther instance, 1% to 2% lidocaine (Xy- 
locaine) with 1:200 000 epinephrine is used 
to infiltrate all margins of the defect, the 
entirety of the proposed flap, the margins of 
the flap, and all surrounding areas that will 
be undermined. The lesion itself is excised 
and frozen-section margins are evaluated 
for confirmation of complete excision. In 
the cases of lentigo maligna we provided at 
least 1-em margins throughout. In the six 
cases in which a Mohs micrographic-con- 
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from upper eyelid as adjunctive 
procedures 


Mild inward collapse of 
nostril; excision should have 
been carried down te lip 
vermillion 


Use of tissue expander in 
radiated area; status after two 
failures for closure; skin 
graft beneath flap 

Use of tissue expander and 
split-thickness skin graft to 
undersurface of flap 

Combined with nasal advancement 
flap 


Excellent 


Excellent 





trolled excision had been done the preced- 
ing day, the margins and depth of the defect 
were freshened. 

The flap is then outlined to repair the 
specific defect. All efforts are made to cre- 
ate the outer margins of the flap along spe- 
cific aesthetic/functional borders, even at 
the cost of excising intervening normal tis- 
sue. The flap is always an inferolaterally 
based flap based on the facial artery and 
vein with inferior lymphatics intact. The 
ideal medial borders are the meilolabial 
line extending to the alarfacial groove and 
the nasofacial groove superiorly. Superi- 
orly, the ideal line begins 2 to 3 mm below 
the medial canthus and extends laterally 2 
mm below the ciliary line until 4 to 5 mm 
lateral to the lateral canthus where it 
sweeps upward to 5 mm above the lateral 
canthus (Fig 1). If a lesion is lower on the 
anterior cheek with its superier margin be- 
low the inferior orbital rim, there is no need 
to go to the ciliary line. A relaxed skin ten- 
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sion lineintersecting with the superior as- 
pect of the defect may be utilized and 
followed-onto the lateral cheek toward the 
preauricular line or mandibular angle. The 
superiordtine then cu-ves gently downward 
just in front of the sieeburn hairline, cross- 
ing posteriorly to th= preauricular crease 
just below the sidebern tuft in the female 
and at the level of the tragal notch in the 
male. Laterally, the incision line extends 
downward in the presuricular crease to the 
lobe. 

If there is need for #reater coverage of an 
anterior cheek defec* a cervical portion of 
the flap may be elevaved. One can carry the 
incision line from beaeath the earlobe and 
gently ane it over theaipper end of the ster- 
nocleidomastoid muse. The arc may then 
continue down the anterior aspect of the 
sternocleidomastoid muscle toward the 
clavicle, gently sweeping anteroinferiorly 
as it approaches a relaxed skin tension line. 
The relaxed skin tenson line used is depen- 
dent on the size of the defect and resultant 
flap surface area tha is needed to cover it. 
The extent of the lateral portion of the in- 
cision that is made is extended so that the 
arc of the flap is gemerally four times the 
widest anteroposterbr dimension of the 
superiormargin of tae defect itself. 

Alternatively, if a second lobe to the flap 
is needed, the incisioa is then extended be- 
neath the lobe, upwamd in the postauricular 
sulcus to the level of the upper margin of 
the anterior flap, directly posteriorly to the 
hairline,and then downward just in front of 
the hairline. 

Anteroinferiorly the rotation point of the 
flap is created usually by converting the de- 
fect into a triangle wi ha superior base (Fig 
2). With this excisior of skin the standing 
cone deformity is aveided and the inferior 
extent of the incisiomis ideally moved into 
the meilolabial line. 

The flap is then sharply elevated to well 
below its base with saarp dissection at the 
same subdermal fat level that a face-lift 
flap is elevated. The portion of the flap that 
is to move onto the lower eyelid is then 
thinned down sharply even more so as to 
approximate the deliette eyelid skin (Fig 1). 
Virtually no undernaning is done on the 
medial, superior, or leteral outer borders of 
the created flap, so as to avoid any distor- 
tion of the desired aesthetic lines. Meticu- 
lous hemostasis is then achieved using elec- 
trocautery. 

The flap thus created is then rotated into 
position and a single subcutieular suspen- 
sion suture of 4-0 pclydioxanone (PDS II, 
Ethicon Co) is used » suspend the flap to 
the lateral orbital rim just above the lateral 
canthal tendon (Fig 3). A second 4-0 poly- 
dioxanone subcuticular suture is used at the 
medial canthal corner. The remainder of 





Fig 1.—Drawing showing ideal design of flap, 
including possible second lobe and area of flap 
to be thinned for lower eyelid reconstruction. 


Fig 3.—Close-up of flap rotated into position 
with “x” marks showing position of suspension 
suture to lateral canthal tendon. 


the margins of the flap are then closed with 
subcuticular inverted 5-0 polydioxanone su- 
tures. Next the skin edges are meticulously 
aligned using 6-0 nylon or fast-absorbing 
gut suture (Fig 4). The wound edges are 
dressed with ointment and a nonadherent 
dressing (Telfa, Kendall Co), and a facial 
wrap pressure dressing with a 4-in, 6-ply 
bulky bandage (Kerlix, Johnson & Johnson) 
and a self-adherent wrap (Coban, 3-M Co) is 
applied. No drains are used, and the dress- 
ings are removed in 2 days. 


RESULTS 


The results of our 14 cases repaired 
with this flap over the past 3 years are 
shown in the Table. As would have 
been expected, two of the four smokers 
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Fig 2.—Drawing of a raised flap; shading 
demonstrates extent of undermining needed. 





Fig 4.—Drawing showing bilobed flap rotated 
and closed. 


and two of the four patients who had 
preoperative radiation had less than 
excellent results. The fap was virtu- 
ally redone in one patient, who was a 
smoker, improving the ultimate result 
appreciably (patient 4). 

Six of the 14 cases underwent preop- 
erative Mohs chemosurgery. All six of 
these cases had a preoperative patho- 
logic diagnosis of basal cell epithelio- 
ma. The flap closure in each case was 
performed between 1 and 3 days fol- 
lowing chemosurgery. This allowed for 
optimal flap closure planning by giving 
defects known to be free of disease 
both deep and at the periphery. The 
other types of cases cid not require 
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Figs 5 through 10.—Patient 8. Demonstrates use of the bilobed form of the flap and result at 5 months post- 
operatively. 
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F 3s 11 through 14.—Patient 11. Flap rotated down into cheek and upper lip, with result at 2 months post- 
operatively. 


Fies 15 through 17.—Patient 3. Flap in younger woman with postoperative result at 18 months. 
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Mohs excision and were closed follow- 
ing frozen-section control. There have 
been no recurrences to date (July 1, 
1990) in the two cases of lentigo ma- 
ligna. 

Figures 5 through 10 show a 77- 
year-old man (patient 8) witha lentigo 
maligna repaired with a bilobed flap. 
Figures 11 through 14 show the use of 
the flap in an 88-year-old woman (pa- 
tient 11) to repair the defect resulting 
from a basal cell epithelioma excision. 
The last set of pictures (Figures 15 
through 17) show patient 3, a 47-year- 
old woman with a recurrent lentigo 
maligna melanoma. 


Adjunctive Procedures 


In several of our cases, we had to use 
additional techniques to allow the de- 
fect to close. In patients 9, 12, and 13, 
we used split-thickness skin grafts on 
the undersurface of the flaps so as to 
cover full-thickness defects of the 
nose, sinus, or lip. In patient 10, a me- 
dial canthoplasty and conjunctival ad- 
vancement flaps had to be carried out 
to repair a defect caused by a locally 
aggressive inverting papilloma. In pa- 
tients 12 and 13, both with sarcomas, 
prior tissue expansion in the lateral 
neck was done to provide adequate tis- 


1. Conley J. The use of regional flaps in head 
and neck surgery. Ann Otol Rhinol Laryngol. 
1960;69:1223-1234. 

2. Wurster CF, Osoff RH. Reconstructive tech- 
niques after ablative head and neck surgery. Oto- 
laryngol Clin North Am. 1985;18:551-572. 

3. Patterson HC, Anonsen C, Weymuller EA, 
Webster RC. The cheek-neck rotation flap for clo- 
sure of temporozygomatic-cheek wounds. Arch 


sue closure in previously radiated 
areas. In patient 14, a local nasal 
advancement flap was used to help 
close the medial canthal area. 


Complications 


Two of four patients who were smok- 
ers developed problems. 

Patient 1 had some superficial 
sloughing of the flap tip with resultant 
webbing. This was revised with an ex- 
cellent result (case 4). Patient 2, a 71- 
year-old man, developed epiphora and 
a mild ectropion. This was treated well 
with an eyelid shortening and suspen- 
sion procedure. 

Two of four patients who received 
preoperative radiation therapy also 
developed problems. Patient 2 (see 
above) was also a smoker. Smoking 
and/or radiation seem to contribute to 
a higher rate of wound breakdown. 

Patients 3, 5, and 8 all developed 
minimal postoperative scarring that 
responded well to dermabrasion. 

Patient 8 required later earlobe re- 
positioning due to the postauricular 
component of the bilobed flap. This was 
accomplished by using transposition 
flaps. 

Finally, patient 11 developed a mild 
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inward collapse of the nostril due to a 
superior-to-the-vermillion placement 
of the lower limb of the flap. 


COMMENT 


The cervical facial rotation flap de- 
signed with careful attention to aes- 
thetic facial borders is a superb 
method of repairing many large sur- 
face defects of the lower eyelid, cheek, 
and upper lip. The color and texture 
match are excellent, functional move- 
ment of the eyelid and lip are very 
good, and ectropion and lip distortion 
may be avoided. The incisional scars 
hide very well in natural lines and have 
not been objectionable to our patients. 
Flap viability is good even in the 
smoker and the patient who has had 
radiation therapy. Patients who are 
smokers should be counseled ahead of 
time of possible problems with flap 
healing. The surgeon must always be 
prepared to perform adjunctive proce- 
dures such as miniflaps, skin grafts, 
and possible tissue expansion in the 
event that the prior planned flap will 
not completely repair the defect at 
hand. In our hands, this flap is now a 
dependable workhorse for repair of 
most large midface surface defects. 
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Drug Response of Head and Neck Tumors in 
Native-State Histoculture 


K. T. Robbins, MD; N. M. Varki, MD; A. M. Storniolo, MD; H. Hoffman, MD; R. M. Hoffman, PhD 


èe We-cescribe a chemosensitivity test- 
ing of head and neck tumors, in which a 
native-state histoculwre, ie, a three-di- 
mensional culture system that maintains 
important in vivo properties, including tis- 
sue architecture, was used. Fifteen spec- 
imens of head and neck tumors were eval- 
uated for sensitivity te thefollowing drugs: 
cisplatin (DDP) at concentrations of 1.5, 
15, ang 37.5 pg/mL; fluorouracil at con- 
centrations of 4.0, 40. and 100 ng/mL; and 
combinations of cisptatin and fluorouracil 
in corresponding doses. Growth and mea- 
surement of drug responses were suc- 
cessfuliycompleted in 10 specimens (five 
others were contamimatec, four of them 
prior to instituting rigorous antibiotic 
washes). The results indicated cisplatin 
sensitivity in five of 10 patients; fluorou- 
racil sensitivity in four of 10 patients; and 
fluorouracil-cisplatin sensitivity in seven 
of eight patients. Our preliminary results 
indicate that the native-state histoculture 
technique is feasible to test chemosensi- 
tivity of head and neck tumors. 

(Arch Otolaryngo! Head Neck Surg. 
1991: 117:83-86) 


he developmen: of a reliable and 

practical assay to test sensitivity 
of individual tumors to various chemo- 
therapy agents has been the focus of 
research by several laboratories over 
the past decade.’* Although many 
technigues have been developed, dis- 
advantages can be, without exception, 
identified with eack system. The major 
emphasis has been on perfecting clo- 
nogenic assays, which are designed to 
measure in vitro drug activity on pro- 
liferatien of stem cells cultured from 
freshly harvested tumor. In addition to 
several technical difficulties that these 
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types of assays create, a major concep- 
tual problem of concern is whether the 
cultured clusters of clonogenic cells 
derived from the tumor truly repre- 
sent the complex microenvironment of 
the tumor. Furthermore, the clono- 
genic potential of solid tumors har- 
vested from the upper aerodigestive 
tract is quite low. 

A novel approach toward overcom- 
ing major disadvantages of clonogenic 
assays has been the development of a 
native-state, three-dimensional, gel- 
supported primary culture system.'*”’ 
In this assay, important in vivo prop- 
erties, including tissue architecture, 
are maintained over relatively long 
periods. The end point is the propor- 
tion of inhibition of tumor-cell prolif- 
eration determined by histologic ex- 
amination using autoradiographic 
techniques. Preliminary results ob- 
tained with the use of this assay in 
testing neoplasms derived from a va- 
riety of non-head and neck organs in- 
dicated a high success rate regarding 
the solid tumors. 

The purpose of this study was to de- 
termine the applicability of the native- 
state histoculture for testing the 
chemosensitivity of head and neck car- 
cinomas. We were interested in know- 
ing the take rate, success in maintain- 
ing the culture, and drug response of 
solid tumors derived from the head 
and neck. We describe our preliminary 
findings following 15 consecutive as- 
says performed on tumors freshly har- 
vested from patients with head and 
neck cancer. 


PATIENTS, MATERIALS, AND 
METHODS 


All patients were examined and treated 
under the Head and Neck Oncology Pro- 
gram, University of California, San Diego, 
which encompasses the University Hospi- 
tal, San Diego, and the Veterans Admin- 
istration Hospital, La Jolla, Calif. The 
patients were initially presented to a mul- 
tidisciplinary treatment planning commit- 
tee prior to any therapy. Eleven patients 
had previously untreated disease, and four 
patients had recurrent disease. Cancer 
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staging for the 11 patients with untreated 
disease was as follows: stage I, one patient; 
stage II, no patients; stage III, five patients; 
and stage IV, five patients. Five specimens 
were obtained from punch biopsy material, 
and 10 specimens were obtained from re- 
sected tumors submitted to the surgical 
pathology department. Thirteen specimens 
were taken from the primary disease site, 
and two were taken from metastatic lymph 
nodal disease. The primary sites of disease 
were as follows: larynx, three; oral tongue, 
two; unknown primary site, two; piriform 
sinus, two; base of tongue. one; tonsil, one; 
soft palate, one; cropharyngeal wall, one; 
parotid gland, one; and paranasal sinus, 
one. Thirteen specimens were histologically 
squamous cell carcinoma, cne specimen was 
a poorly differentiated adenocarcinoma, 
and another was a poorly differentiated 
mucoepidermoid careincma. Specimens 
were placed into culture media consisting of 
Eagle’s minimal essential media containing 
Earle’s salts, L-glutamine (0.3 mg/mL), 
10% fetal calf serum, nonessential amino 
acids (1:100 dilution of stock solution from 
Irvine Scientific, Calif), and gentamicin (0.2 
mg/mL). Specimens were immediately de- 
livered to the AntiCancer Inc (San Diego, 
Calif) laboratories for chemosensitivity 
testing. 

The tumors were minced into pieces 1 to 
2 mm in diameter and placed on hydrated 
pigskin collagen gel matrices (Health De- 
sign Industries, Rochester, NY) within 48 
hours after removal from the patient. Tis- 
sue was exposed to the drugs dissolved in 
the culture media for 24 hours on day 1. Af- 
ter allowing tumor cell growth in culture 
for 3 to 11 days, 4 uCi/mL of tritiated thy- 
midine (1 Ci = 37 GBq) was added to label 
replicating cells for 4 adcitional days. 

The cultures were then washed with iso- 
tonic phosphate-buffered saline, placed in 
histology capsules, and fixed in 10% (vol/ 
vol) formaldehyde solution. The histocul- 
tures were then dehydrated, embedded in 
paraffin, sectioned, and placed onto slides. 
The slides were deparaffinized and then 
coated with an emulsion (Kodak NTB2) ina 
darkroom and exposed for 5 days at 4°C be- 
fore developing. After rinsing, the slides 
were stained with hematoxylin-eosin. 

The slides were then analyzed with a po- 
larizing microscope (at *400 power) in a 
blinded fashion. Replicating cells were eas- 
ily determined by the presence of bright- 
green-reflecting silver grains over the cell 
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Fig 1.—Histologic appearance of Squamous cell carcinoma of oral 
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Fig 2.—In vitro drug response of squamous cell carcinoma to cisplatin, 
fluorouracil, and combination of cisplatin and fluorouracil. See “Patients, 
Materials, and Methods” section for explanation of drug concentration 


levels. 


nuclei. Benign stromal cells were excluded 
by their morphologic appearance. The per- 
centage of cells undergoing DNA synthesis 
was determined in at least three visual 
fields with the heaviest labeling for each 
tumor piece. The growth fraction index was 
calculated by dividing the number of la- 
beled tumor cells by the number of unla- 
beled tumor cells (Fig 1). 

Rigorous antibiotic washes (that con- 
sisted of streptomycin, penicillin, gentami- 
cin, fungazone, chloramphenicol, and tet- 
racycline) were instituted after four of the 
first seven specimens became contaminated 
in tissue culture. A minimum of two washes 
was done. Using this regimen, only one of 
the subsequent eight specimens cultured 
was contaminated. 

There were 10 samples that remained vi- 
able to test for chemosensitivity. Nine of 


uracil “A Cisplatin 





_—s 
So 
O 


Cell Proliferation Relative to Control, % 
= 


—_ 


x25 


these samples were tested for sensitivity to 
cisplatin, fluorouracil, and combinations of 
cisplatin and fluorouracil. Cisplatin was 
added to the culture media at concentra- 
tions of 1.5 ug/mL (equivalent to the ther- 
apeutic plasma level), 15 ug/mL (10-fold the 
therapeutic plasma level), and 37.5 ug/mL) 
(25-fold the therapeutic plasma level). Flu- 
orouracil was added at concentrations of 4 
ug/mL (therapeutic plasma level), 40 ug/ 
mL) (10-fold the therapeutic plasma level), 
and 100 g/mL (25-fold the therapeutic 
plasma level). Combinations of cisplatin 
and fluorouracil were added in doses corre- 
sponding to the therapeutic level and 10- 
fold the respective individual doses for each 
agent. The specimen obtained from the pa- 
tient with adenocarcinoma was tested with 
a wider spectrum of drugs, comprising Adria- 
mycin (29 and 290 ng/mL), bleomycin (2100 
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Fig 3.—In vitro drug response of poorly differentiated metastatic ade- 
nocarcinoma to the six agents tested. See “Patients, Materials, and 
Methods” section for explanation of drug concentration |evels. 


ng/mL), cisplatin (1.5 and 15 ug/mL), fluo- 
rouracil (40 ug/mL), Velban (73 ng/mL), 
vincristine (23 and 230 ng/mL), and meth- 
otrexate (2.25 and 22.5 ug/mL). Figures 2 
and 3 show the drug responses in two of the 
samples tested. 

Tumor specimens were considered to be 
completely sensitive to the drugif 100% cell 
kill was identified at the dose corresponding 
to the therapeutic plasma level, and par- 
tially sensitive to the drug if 90% cell kill 
was identified. 

RESULTS 

Growth and measurement of drug 
responses were successfully completed 
in 10 specimens (five others were con- 
taminated, four of them prier to insti- 
tuting rigorous antibiotic washes). 
Confirmation of the original tissue his- 
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tology was made in all of the speci- 
mens. 

Five of the 10 specimens that tested 
positive for cisplatin sensitivity, in- 
cluding ene specimen with poorly dif- 
ferentiated adenocarcinoma and one 
specimen with poorly differentiated 
mucoepidermoid carcinoma, were 
completely or partially sensitive to 
this drug. Four of the nime specimens 
tested for fluorouracil sensitivity were 
completely (two specimens) or par- 
tially (two specimens) sensitive. Eight 
specimens were tested for sensitivity 
to the combination of cisplatin and 
fluorouracil. The dose of each drug was 
equivalent to the respective therapeu- 
tic level, when tested individually. 
Three specimens were completely sen- 
sitive to the combination of cisplatin 
and fluorouracil, four were partially 
sensitive, and one specimen was resis- 
tant. 

The adenocarcinoma specimen was 
resistant to all of the six agents tested 
(Fig 3). 


COMMENT 


The results of this study indicate 
that the native-state three-dimen- 
sional histoculture assay may be fea- 
sible to determine drug sensitivity for 
head and neck cancers. We were suc- 
cessful in maintaining the cultures to 
study the proliferative effects of a va- 
riety of agents on 10 of the 15 speci- 
mens (eight of the nine specimens af- 
ter instituting rigorous antibiotic 
washes) submitted. Since chemother- 
apy has become an important investi- 
gational treatment modality for pa- 
tients with advanced head and neck 
cancer, the development of assays pre- 
dictive of chemosensitivity could pro- 
vide useful guidelines for this purpose. 
Obviously, clinical correlations will 
provide the most important indicator 
for the applicability of the native-state 
histoculture assay in therapy for head 
and neek cancer. 

The development of sensitivity as- 
says to predict tumor response to var- 
ious agents, including radiation, has 
been the subject of investigation for 
several research laboratories over the 
past three decades. The initial efforts 
were directed toward radiosensitivity 
assays, but there have been intensive 
investigations over the past 10 years 
focused on the development of assays 
predictive of chemotherapy responses. 
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Rotman fluorescein-binding 
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This most recent phase of sensitivity 
assay research has been led by Ham- 
burger and Salmon’ and Courtenay et 
al? who were the first to report on in 
vitro techniques to grow human tu- 
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Table 1.—Types of In Vitro Predictive Assays 


Types of Assay Source, y 
















Table 2.—Comparisons of Chemosensitivity Assays 


Assay Advantages Disadvantages 


Most correlations with clinical 





Good reproducibility 


80% of tumors can be assayed 


Rapid availability of results 


Many clinical correlations, 
tumor architecture preserved 


Morphological end point 





In vivo assay, useful for new 
drug evaluation 


80% colony formation, high 
assessability, good 
correlates with radiation 
survival Curves, measures 
total tumor cell proliferation 
in long-term culture 


Theoretical advantage of 
measuring the drug resistant 


Uses morphological end points, 
distinguishes proliferation or 
viability of nontumor cells, 
very high rate of evaluation 
for all tumor types, multiple 
agents can be tested 
sequentially, uses relatively 
small amounts of tissue, low 
frequency of false-negative 









Sondak et al,” 1988 

Selby and Steel,‘ 1982 

Maurer and Aii-Osman,? 1981; 
Von Hoff et al,® 1986 

Baker et al,’ 1986 


Daidone et al,* 1985 

Weisenthal et al,? 1983 

Smith et al,'* 1981 

Garewal et al,'5 1986 

Freeman and Hoffman, ° 1986; 
Vescio et al,'' 1987; 
Hoffman et al,'? 1983; 
Vescio et al,'® 1990 

Rotman,” 1989 


Low tumor growth (30%), 
testing drug combinations 

difficult 

Low tumor growth 


Technically difficult 


Fewer clinical cerrelations, 
cannot distinguish nontumor 
cell uptake 


Cannot distinguish nontumor 
cell uptake, poor predictor of 
cycle-specific drugs, 30% 
false-negative rate for some 
tumors 

Cannot evaluate cytostatic 
drugs, application limited to 
hematologic teamors 

Costly, large-team effort 
required 





Time consuming, cannot 
distinguish nontumor cell 
growth 







Many other mecnanisms for 
drug resistance 


Labor intensive 


Unable to distinguish nontumor 
cells, measures cell death 
rather than proliferation, not 
clear that tumor cells can 

enter the cell cycle under 

conditions used 


mors in soft agar. In 1977, Hamburger 
and Salmon introduced the use of the 
soft agar to the human tumor cloning 
assay as a possible predictor of re- 
sponse of patients’ tumors to chemo- 
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therapy. Modifications of the cloning 
assay technique as well as other non- 
clonogenic assays were subsequently 
introduced (Table 1). 

The clonogenic assays are attempted 
to measure only the dividing cells with 
unlimited dividing potential. This is 
based on the premise that the cells 
most critical to the process of tumor 
progression are the so-called tumor 
stem cells or clonogenic cells. Single- 
cell suspensions prepared from solid- 
tumor samples are plated on soft agar 
and cultured. Colonies of cells (30 cell 
aggregates) are apparent within 7 to 12 
days. Drugs are subsequently added, 
usually for a 1-hour exposure interval. 
Modifications of the Hamburger and 
Salmon clonogenic assay include the 
National Cancer Institute Screening 
Group Modification, the Von Hoff cap- 
illary tube modification, and the 
Baker life-trac assay.’ The NCI 
Screening Group modified the assay by 
including positive controls with the 
use of tetrazolium to distinguish viable 
features from nonviable and, ulti- 
mately, by using radionuclide tritiated 
thymidine uptake for the end point to 
eliminate all of the false-negative re- 
actions. The Von Hoff capillary tube 
modification basically involves cultur- 
ing the tumor cells in capillary tubes, 
rather than in 35-mm Petri dishes, 
which has resulted in an increase in 
assessable colony growth from 30% to 
80% and in a log increase in the clon- 
ing efficiency. The Baker life-trac as- 
say uses plates coated with a material 
called cellular adhesive matrix. 
Greater than 80% of tumors planted 
form colonies on the cellular adhesive 
matrix. The advantages and disadvan- 
tages of the clonogenic assays in com- 
parison with other techniques are out- 
lined in Table 2. 

Nonclonogenic assays include the 
Silvestrini Radionuclide Incorpora- 
tion assay,’ Weisenthal Disc assay,’ 
Organoid Culture,* ATP assay,’ na- 
tive-state histoculture assay,'°'*'* and 
Rotman fluorescence binding assay” 
(Table 1). The Silvestrini assay uses 
thymidine incorporation after a short 
exposure (3 hours) of small chunks of 
tumors to the drug. The Weisenthal 
Dise assay refers to the differential 
staining cytotoxicity, in which the end 
point results in damage to the total 
tumor cell population assessed after 4 
days in culture, following drug expo- 


sure. Conceptually different from the 
clonogenic assays, it measures the to- 
tal tumor cell population, dividing and 
nondividing. In the Rotman assay, 
fragments of tumor cells are grown in 
small chambers and treated with 
drugs. Fluorogenic substrate is then 
added to identify the fluorescent viable 
cells. The advantages and disadvan- 
tages of the nonclonogenic assays are 
outlined in Table 2. 

The potential strength of the native- 
state histoculture assay lies in its abil- 
ity to overcome many of the problems 
associated with other techniques. Its 
major advantage is its morphological 
end point, one that uses autoradio- 
graphy and histology to determine 
whether the proliferating cells are ac- 
tually tumor cells or other nontumor 
cells, such as lymphocytes or fibro- 
blasts. The native-state histoculture 
assay is also capable of measuring 
drug effects on nonproliferating tumor 
cells. Although clonogenic cells are 
thought to be the most critical for tu- 
mor growth, there is evidence that 
resting cells can be recruited at some 
later time to become replicating or di- 
viding cells. Another theoretical ad- 
vantage of the histoculture assay is the 
preservation of the tissue architecture 
in a three-dimensional configuration. 
The tumor cell-stromal cell interface, 
recently recognized to be important 
for control of cell growth and differ- 
entiation through autocrine and para- 
crine pathways, is, thereby, main- 
tained by the culture configuration. 

Finally, one must consider the reli- 
ability of chemosensitivity assays. 
Ideally, an assay should be accurate in 
predicting both sensitivity and resis- 
tance to chemotherapy agents. In a re- 
view of the literature by Von Hoff," 
regarding 54 different in vitro-in vivo 
clinical correlation trials performed in 
35 institutions over the last 12 years, 
there were 69% true-positive results 
and 91% true-negative results. Ana- 
lyzed another way, the overall sensi- 
tivity of the tests, calculated as true- 
positive results/(true-positive results 
+ false-negative results), was 79%, 
and the overall specificity of the tests, 
calculated as true-negative results/ 
(true-negative results + false-positive 
results), was 86%. The reliability of 
the native-state histoculture assay has 
yet to be determined. High correlation 
of chemosensitivity between human 
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tumors explanted in the native-state 
histoculture and implanted into athy- 
mic mice has recently been found." 
Studies are also under wayto correlate 
the assay results with the clinical re- 
sponse. 
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Combined Use of Fine-Needle Aspiration 
Cytologic Examination and Tuberculin 

Skin Test in the Diagnosis of 
Cervical Tuberculous Lymphadenitis 


A Prospective Study 


Sai-Kit Lau, FRCS; William Ignace Wei, FRCSE; Susan Kwan, MRCP; Wing-Wai Yew, FRCP 


èe A prospective study to evaluate the 
efficacy of combined use of fine-needle 
aspiration (FNA) cytologic examination 
and Mantoux test im the diagnosis of cer- 
vical tuberculous lwmphadenitis was car- 
ried out. Tuberculimreactions were deter- 
minec in 59 control subjects. Preoperative 
FNA cytologic examinations and Mantoux 
tests were performed on 74 patients with 
cervical lymphadenopathy. The lymph 
nodes were then excised and examined 
histologically and cultured for mycobacte- 
ria. Forty-eight, 22, and 4 patients had his- 
tologically confirmed tuberculous, non- 
specific, and malignant lymphadenopathy. 


ine-needle aspiration (FNA) cyto- 
logic examinetion is useful in the 
diagnosis of cervical swellings.' It has 
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Fine-needle aspiration cytologic examina- 
tion alone could detect cervical tubercu- 
lous lymphadenitis in 37 patients (77%). 
The predictive value of a strong tuberculin 
reaction for mycobacterial infection was 
100%. The combined use of a Mantoux 
test and FNA cytologic examination was 
able to diagnose 43 (90%) of 48 cases of 
tuberculous lymphadenitis cervical pre- 
operatively. Combined use of FNA cyto- 
logic examination and Mantoux test was 
efficient in the diagnosis of tuberculous 
lymphadenitis. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:87-90) 


been increasingly employed in the di- 
agnosis of cervical tuberculous lym- 
phadenitis (TBLN).** The reported 
sensitivity ranged from 71%° to 90%.° 
However, there are several limitations 
in the use of FNA cytologic testing to 
diagnose TBLN. First, there are false- 
negative cases, as the sensitivity is not 
100%. Second, the FNA cytologic find- 
ings of TBLN are similar to those from 
other forms of granulomatous lym- 
phadenitis, eg, sarcoidosis.’ A cyto- 
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logic distinction between them is not 
possible unless acid-fast bacilli (AFB) 
can be demonstrated. The AFB detec- 
tion rate in FNA cytologic studies is, 
however, usually not high; it is around 
50% 2* The culture for Mycobacterium 
also takes 12 weeks to reach a confir- 
matory result. Thus, to diagnose TBLN 
quickly and confidently with FNA, a 
complementary test is required. 

A Mantoux test is the injection of 
tuberculin intradermally and the re- 
sults are the reading cf askin reaction. 
Tuberculin is eomposed of tuberculo- 
protein derived from a culture of My- 
cobacterium tuberculosis. Infection 
with M tuberculosis results in develop- 
ment of delayed hypersensitivity to 
tuberculin. A positive Mantoux test is 
suggestive of mycobacterial infection 
either due to M tuberculosis or to other 
strains.’ Both the Mantoux test and 
FNA cytologic exammation are rela- 
tively inexpensive and a less invasive 
way to diagnose TBLN when compared 
with excisional biopsy that may re- 
quire hospitalization A prospective 
study of the combined use of the two 
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tests making in making the diagnosis 
of TBLN has not been reported. A pro- 
spective study is carried out to study 
the efficacy of the combined use of FNA 
cytologic examination and Mantoux 
test in the diagnosis of cervical TBLN. 


MATERIALS AND METHODS 


Mantoux tests were performed on 59 vol- 
unteer subjects who had no history of 
tuberculosis or cervical lymphadenopathy. 
All subjects had normal chest roentgeno- 
grams. Tuberculin reaction size was mea- 
sured and recorded at 72 hours. The mean 
size of the skin reaction to 1 IU of tubercu- 
lin was determined. Mean value plus 2 SDs 
was regarded as the upper limit of normal. 

Between July 1987 and March 1989, all 
patients with enlarged cervical lymph 
nodes presenting to the Department of 
Surgery, University of Hong Kong, Queen 
Mary Hospital, were seen. A detailed med- 
ical history and physical examination, in- 
cluding indirect nasopharyngoscopy and 
laryngoscopy, were performed. When the 
clinical diagnosis of TBLN was suspected, 
the patient was included in this study. Typ- 
ically, TBLN presents as a nontender, en- 
larged lymph node in the posterior triangle 
of the neck in young and otherwise asymp- 
tomatic patients. These patients may or 
may not have had a history of tuberculous 
infection. Further investigations included: 
FNA cytologic examination; Mantoux test 
(1 IU of tuberculin); chest roentgenogram; 
direct smear of sputum for AFB; and spu- 
tum culture for mycobacteria. 

Subsequently, all these patients under- 
went surgical removal of a cervical lymph 
node under local or general anesthesia. The 
lymph nodes excised were sent for histo- 
logic section and culture for mycobacteria. 


FNA Cytologic Examination 


All FNA biopsies were performed before 
surgical intervention by using a 23-gauge 
needle and a 10-mL disposable syringe 
mounted on a special grip handle (Cameco 
piston). Two to four smears were prepared 
from each specimen of aspirated material, 
and they were then fixed in 95% ethyl alco- 
hol and stained with hematoxylin-eosin. 
One smear from each case was stained by 
the Ziehl-Neelsen technique for the detec- 
tion of AFB. The remaining fine-needle as- 
pirate was cultured for mycobacteria. 


Mantoux Test 


One international unit of tuberculin (0.1 
mL of standard tuberculin 1:10000) manu- 
factured by Swiss Serum and Vaccine In- 
stitute (Berne, Switzerland) was adminis- 
tered intradermally on the volar aspect of 
the left forearm. The skin test was read af- 


ter 72 hours, with good lighting.” The 
transverse diameter of the induration was 
measured. The tuberculin skin reaction was 
graded into three categories: strong, mod- 
erate, and negative reaction. The tuberculin 
reaction was defined as strong when one of 
the following was present: (1) the size 
exceeded the upper limit of normal; and (2) 
association with a vesicle, local ulceration, 
or lymphangitis. 

A reaction was moderate when it was not 
more than mean + 2SDs of the control and 
was more than 0. A diagnosis of TBLN was 
made when (1) the tuberculin reaction was 
strong; (2) FNA cytologic findings showed 
granulomatous change in a tuberculin re- 
active subject; or (3) FNA cytologic findings 
showed AFB with the Ziehl-Neelsen tech- 
nique. The efficacy of FNA cytologic exam- 
ination, Mantoux test, and the combined 
test in the diagnosis of TBLN was evaluated 
as follows: 


True Positive 
True Positive + 
False Negative 
True Negative 
True Negative + 
False Negative 
True Positive 
True Positive + 
False Positive 
x’ Test and Student’s ¢ test were em- 
ployed as the statistical method for evalu- 
ating the results. 


(1) Sensitivity = 


(2) Specificity = 


(3) Predictive Value = 


RESULTS 


Mantoux tests were performed on 59 
control subjects. Their ages ranged 
from 20 to 56 years, with a mean value 
of 29 years. Twenty-nine control sub- 
jects had a positive reaction. The mean 
diameter (+2 SDs) of the reaction was 
8 mm. The diameter of 24 mm was re- 
garded as the upper limit of nor- 
mal. 

Between July 1987 and March 1989, 
cervical TBLN were clinically sus- 
pected in 74 patients. They underwent 
subsequent surgery to the aspirated 
cervical lymph node. Forty-eight pa- 
tients had TBLN proven histologically 
or bacteriologically. Forty-five of the 
cases were due to M tuberrulosis as 
proven by positive culture. Three pa- 
tients were culture negative. Their 
mean age was 33 years, ranging from 
15 to 74 years. The female:male ratio 
was 1.4:1. Forty patients had a com- 
plete excision of the cervical lymph 
node. Eight patients had an incision 
and drainage of the cervica! abscess. 
Twenty-two patients had nonspecific 
lymphadenitis and the remaining four 
patients had lymph node malignancy. 
The accuracy of clinical evaluation by 
history and physical examination in 


Table 1.—Fine-Needle Aspiration Cytologic Examination and Mantoux Test 
Reaction of 74 Patients With Cervical Lymphadenopathy 


Histologic 

Diagnosis 
Tuberculous 

lymphadenitis 


Cytologic 

Diagnosis 
Granulomatous 
Nonspecific 


Granulomatous 
Nonspecific 
Malignant 
Total 


Nontuberculous 
lymphadenitis 


*P< 01 x? test. 





FNA 
Cytologic 
Examination 


37/48 = 77% 
26/37 = 70% 
37/37 = 100% 







Sensitivity 
Specificity 
Predictive value 


Reaction 


Table 2.—Efficacy of FNA Cytologic Examination, Mantoux Test, and the 
Combined Test in the Diagnosis of TBLN* 





Mantoux Test Reaction Size 


BL, 


Moderate 
No Reaction, 
=24 mm 


Strong 
Reaction, 
>24 mm 





FNA Cytologic 
Examination 








Mantoux Test and/or 
(Strong Reaction) Mantoux Test 

21/48 = 44% 43/48 = 90% 

26/53 = 49% 26/31 = 84% 





21/21 = 100% 43/43 = 100% 






* FNA indicates fine-needle aspiration; TBLN, tuberculous lymphadenitis. 
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Table 3.— Cytologie Findings of FNA 
in 48 Patients With Tuberculous 
Cervical Lymphadenitis 


No. (%) 
37 (68) 
21 (44) 
15 (31) 


Findings 
Epithelioid cells 
Multinucleated giant cells 
Caseeus necrosis 
Ziehl-Neelsen stain forsacid-fast 
baeilli 
Necratic cell 


15 (31) 
17 (36) 


the diagnosis of TBLN was 48 (65% ) of 
74 patients. The histologic, cytologic, 
and Mantoux test results are listed in 
Table 1. The sensitwity of FNA cyto- 
logic examination was positive in 37 
(77% ) of 48 patientsin detecting TBLN 
(Table 2). The specricity was positive 
in 26 (70% ) of 37 patients. The details 
of FNA cytologic findings are listed in 
Table 8. Mycobacterium tuberculosis 
could be cultured from nine fine-nee- 
dle aspirates of 48 eases of TBLN. 
Patients with TBLN had larger tu- 
berculin reactions than the control 
subjects and the patients with non- 
TBLN (Fig 1). The taberculin reaction 
size of patients wth TBLN ranged 
from 12to 45mm. Twenty-one patients 
had astrong tuberculin reaction. In 14 
of these patients, the reaetion size was 
more than 24 mm. Nine patients had 
the formation of vesicles after the in- 
jection of 1 IU of tuberculin (Fig 2). All 
21 patients who showed strong tuber- 
culin reactions had histologically and 
bacterielogically confirmed TBLN. In 
other words, the predictive value of a 
strong tuberculin reaction is 100% for 
active mycobacterial infection in this 
part of the world (Table 2). In six of the 
patients, although FNA cytologic ex- 
amination showed monspecific change, 
their strong tuberculin reactions sug- 
gested that the cervical lymphadenop- 
athy was due to mycobacterial infec- 
tion. When the Mantoux test and FNA 
cytologic examinations were employed 
together they could diagnose 43 (90% ) 
of 48 cases of TBLN preoperatively. 
Fifteen patients who had non-TBLN 
also showed moderately positive tu- 
berculin reactions; however, it was not 
regarded as strongly positive by our 
standards. A moderately positive tu- 
berculin reaction was not informative 
in the diagnosis of cervical lymphade- 
nopathy. There werefive patients with 
TBLN who had negative FNA cytologic 
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Fig 1.—Mean and SD of skin reactions of con- 
trol subjects, patients with non-tuberculous 
lymphadenitis (Non-TBLN) and TBLN to 1 IU of 
tuberculin. Asterisks indicate P< .01 Stu- 
dent's t test. 


examinations and only moderate tu- 
berculin reactions. These patients 
were regarded as having negative re- 
sults to both tests by our standards. 
Thus, the specificity of the combined 
test was 26 (84%) of 31. Twenty-nine 
patients with TBLN had normal chest 
roentgenograms. The other 19 patients 
showed evidence of pulmonary tuber- 
culosis in their chest roentgenograms. 
Among the patients with nontubercu- 
lous lymphadenopathy, four had a scar 
showing in the apex of the chest roent- 
genogram. In this study no AFB were 
found in the sputum smears and all the 
sputum cultures for mycobacteria 
were negative after 12 weeks of cul- 
ture. There was no complication asso- 
ciated with the Mantoux test, FNA, or 


surgery. 
COMMENT 


Positive tuberculin reactions may be 
due to infection by various strains of 
mycobacteria or BCG (bacille Cal- 
mette-Gueérin) vaccination.”"! In gen- 
eral, the larger the reaction the 
greater is the possibility that it repre- 
sents M tuberculosis infection. Reac- 
tion size is affected by many factors 
such as the dose, the dilution, and the 
nature of the tuberculin preparation 
being used. Age and immunologic com- 
petence of the subject also affects the 
size of reaction.'* A certain proportion 
of the positive reactions may be due to 
infection or exposure to environmental 
atypical mycobacteria. Delayed hyper- 
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Fig 2.—Strong skin reactions with vesicle for- 
mation to 1 IU of tuberculin. 


sensitivity to tuberculin, once it has 
been established by infeetion with my- 
cobacteria or by BCG vaecination, may 
gradually wane with time.’?? In our 
study, 50% of the contro! subjects were 
positive reactors for two reasons. 
First, infection with M tuberculosis is 
widely prevalent. Many patients have 
been infected or exposed previously. 
Second, BCG vaccination is part of a 
routine vaccination program for the 
newborn in the area where the study 
was performed. 

The Mantoux test is not capable of 
differentiating the different causes of a 
positive reaction. In this study, the tu- 
berculin reaction is graded into three 
categories: (1) strong reaction, more 
than 24 mm; (2) moderate reaction, 24 
mm or less; and (3) negative reaction. 
This study found that a strong reaction 
has a 100% predictive value for active 
mycobacterial infection as all of the 21 
patients with a strong reaction had 
TBLN. None of the patients with TBLN 
had a negative reaction Therefore, a 
negative tuberculin reaction makes 
the diagnosis of TBLN extremely un- 
likely. Among the 42 patients with a 
moderate reaction, only 27 had TBLN. 
In an area where the ineidence of my- 
cobacterial infection is high, a moder- 
ate tuberculin reaction BS by itself not 
adequate to diagnose TBLN. A diagno- 
sis of TBLN should not be made based 
solely on clinical examination and ona 
moderately positive tuberculin reac- 
tion. 
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Fig 3.—Epithelioid cells in fine-needle aspiration from tuberculous lymphadenopathy (hematoxy- 


lin-eosin stain, X 160). 


In our study FNA cytologic exami- 
nation had a sensitivity of 77% in di- 
agnosing TBLN. The FNA cytologic 
findings showed epithelioid cells, 
multinucleated cells that were indis- 
tinguishable from other forms of gran- 
ulomatous lymphadenopathy (Fig 3). 
However, the presence of a positive 
tuberculin reaction, together with 
FNA cytologic features of granuloma- 
tous lymphadenopathy, highly sug- 
gests TBLN in this part of world where 
the incidence of M tuberculosis infec- 
tion is high. In this study FNA cyto- 
logic examination alone failed to de- 
tect TBLN in 11 patients, six of whom 
had strong tuberculin reactions. Al- 
though FNA cytologic findings were 
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nonspecific in these six patients, the 
strong tuberculin reaction indicated 
that cervical lymphadenopathy was 
due to mycobacterial infection. So 
when the Mantoux test and FNA cyto- 
logic examination were employed to- 
gether, the combined sensitivity in di- 
agnosing TBLN was 90%. 

The presence of granulomatous 
change in FNA is not 100% predictive 
for granulomatous lymphadenopathy, 
although this was so in our study (Ta- 
ble 2). Granulomatous change can be 
found in the FNA from a malignant 
lymph node.'* There is the potential 
risk of an incorrect diagnosis if it is 
based on FNA cytologic findings alone. 
It is also important to note that in this 
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study there were no false-positive re- 
sults when FNA cytologic examina- 
tions and Mantoux tests were em- 
ployed together. 

Most clinicians agree that antitu- 
berculosis chemotherapy is the defi- 
nite modality of treatment for tuber- 
culous lymph nodes." Surgery is per- 
formed for diagnostic purposes and for 
treatment of complications only. For 
early cases of TBLN, there is no evi- 
dence that excisional surgery plus 
chemotherapy is superior to chemo- 
therapy alone.’ Since findings of strong 
tuberculin reaction and granuloma- 
tous change in FNA cytologic studies 
have a high predictive value for cervi- 
cal TBLN, these two tests reduce the 
necessity to perform excisional biopsy 
in the majority of patients. Thus, the 
inconvenience of a surgical operation 
with probable complications is 
waived,” thus avoiding considerable 
expense. In developing countries 
where tuberculous infection is preva- 
lent and resources for medical care are 
limited, use of an FNA cytologic ex- 
amination and a Mantoux test provide 
a simple, efficient, and cost-effective 
way to diagnose tuberculous cervical 
lymphadenopathy. 

Fine-needle aspiration cytologic ex- 
amination has a moderate sensitivity 
(77%) in the diagnosis of TBLN. A 
strong reaction (>24 mm) to 1 IU of 
tuberculin in this part of the world is 
diagnostic of active mycobacterial in- 
fection. Combined use of the Mantoux 
test and FNA cytologic studies as a 
noninvasive method has a high sensi- 
tivity, specificity, and predictive value 
in the diagnosis of TBLN, and their use 
should be recommended. 
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Assessment of Middle-Ear Status During 


Experimental Otitis Media Using 


Magnetic Resonance Imaging 
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èe Magnetic resonance imaging has 
proved to be a usefu' tool for in vivo imag- 
ing of a variety of tsssues. In this study, 
magnetic resonancesmaging was applied 
to the middle ear of experimental animals 
with otitis media. Results showed that the 
presence and distabution of effusion 
within the middie-ear space could be 
readily determined. Moreover, following 
injection of gadolinium-—diethylenetria- 
minepentaacetic acim, a contrast agent, 
the inflamed middie-2ar mucosa could be 
resolved. A compasison between mag- 
netic resonance imaeing and tympanome- 
try with respect to tme diagnosis of effu- 
sion showed that negative pressure tym- 
panograms were equivocal (50% effusion) 
and that flat or narmal tympanograms 
were in error in appreximately 20% of the 
observations. These data document a role 
for magnetic resonance imaging in in vivo 
studies of the pathogenesis of otitis media 
with effusion. 
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titis media with effusion (OME) is 

a disease of the middle-ear space 
characterized by mucosal inflamma- 
tion and the accumulation of an effu- 
sion within the eavity. Because the 
middle ear lies within the relatively 
inaccessible petrosal bone, in vivo di- 
agnosis of the disease has been limited 
to information gathered via the tym- 
panic membrane. Despite refinements 
in tympanometric criteria! and the in- 
stitution of an otoscopic validation 
procedure’? during the past two de- 
cades, diagnostic uncertainty remains. 
While these techniques are sensitive 
and specific to the presence/absence of 
a middle-ear effusion or abnormal 
middle-ear pressures, they provide lit- 
tle information on the distribution of 
the effusion or the status of the mu- 
cosa. Indeed, fluid lying beyond the 
viewing field of the tympanic mem- 
brane portal, such as that within the 
mastoid cavity, cannot be visualized. 
As such, these methods are limited 
with regard to the onset and resolution 
of disease, thus compromising a com- 
plete understanding of the pathogenic 
process. This was recognized by Pa- 
parella and coworkers’ who postulated 
that otitis media can exist in a sub- 
clinical state and who coined the term 
silent otitis media to describe it. Re- 
cently, magnetic resonance imaging 
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(MRI) has been appliec to problems of 
interest to the otolaryngologist and 
has found a use in the elinical setting. 
The forte of MRI, excellent soft-tissue 
resolution, is of particalar interest to 
the otolaryngologist** and is being 
used in the clinical setzing. The study 
of soft-tissue inflammation, using con- 
trast-enhanced MRI has also been 
explored. This technique may be par- 
ticularly applicable to the in vivo di- 
agnosis of diseases such as maxillary 
sinusitis and OME. In this article, we 
describe the utility of tne MRI for doc- 
umenting the presence and distribu- 
tion of middle-ear effusion, and resolv- 
ing the inflammatory status of the 
middle-ear mueosa. For these pur- 
poses, two well-defined and previously 
described animal models of otitis 
media were used, ie, the chinchilla 
model of acute otitis media and the cat 
model of chronic otitis media. The re- 
sults of MRI are compared with those 
of tympanometry. 


MATERIALS AND METHODS 


The study consisted of two sets of exper- 
iments using two animal species: the chin- 
chilla (Chinchilla langier)and the domestic 
cat (Felix domesticus). The first set of 
experiments used MRI to study changes in 
the middle-ear cleft following an induced 
bout of acute otitis media in the chinchilla. 
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In the second set of experiments, using cats, 
tympanometry (Madsen Impedance Bridge, 
Model ZS77 Oakville, Ontario) and MRI 
data were correlated along a course of 
chronic infection and a superimposed acute 
infection. The MRI data acquistion was 
performed at the Pittsburgh (Pa) Nuclear 
Magnetic Resonance Institute, using two 
1.5-tesla scanners (Signa, General Electric, 
Milwaukee, Wis). 


Experiment 1: Middle-Ear Anatomic 
Assessment by MRI 


Seventeen chinchillas (average weight, 
500 g) were used in this experiment. The 
animals were sedated with ketamine hy- 
drochloride (20 mg/kg) via the subcutane- 
ous route and supplemented with pentobar- 
bital sodium (10 mg/kg) via either an in- 
traperitoneal or an intravenous route for 
scanning procedures. Infection was induced 
through a transbullar approach as pre- 
viously described.’ Following the documen- 
tation of a normal middle-ear space by 
otomicroscopy and tympanometry, 250 col- 
ony-forming units (CFU) of a strain of non- 
typable §-lactamase-producing Haemo- 
philus influenzae were injected into the 
bullae of the chinchillas. Nine of the ani- 
mals were unilaterally infected, and the re- 
maining eight were bilaterally infected. 
The presence of an infection was confirmed 
by otomicroscopy and tympanometry. 

The eight bilaterally infected animals 
had T,-weighted, spin echo, MRI (TR = 2500 
msec, TE = 25 msec, four echos, two repeti- 
tions) performed on either day 7 or day 10 
after infection. Following sedation, the an- 
imals were placed in a prone position with 
their heads centered on a 7.7-em (3-in) ex- 
tremity coil. The initial scan was followed 
by unilateral myringotomy and tympano- 
centesis. A second scan, using the same im- 
aging parameters, was performed after 
these procedures. After the effusions from 
both bullae had been aspirated, the animals 
were killed by barbiturate overdose. 

The nine unilaterally infected animals 
were divided into three equal groups that 
were scanned 3, 6, and 9 days after infec- 
tion, respectively. The animals were se- 
dated, and intravenous access via the fem- 
oral vein was established. Each animal was 
placed in the supine position with its head 
centered on a 7.7-cm (8-in) extremity coil. 
Serial T,-weighted spin-echo scans were 
performed on these animals (TR = 400 
msec, TE = 25 msec, two repetitions). The 
scanning protocol consisted of two baseline 
scans, followed by an intravenous bolus 
injection (100 „mol/kg of body weight) of 
gadolinium-diethylenetriaminepentaacetic 
acid, and repeated T,-weighted scans for a 
minimum of 30 minutes. Following acquisi- 
tion of the MRI data, the animals were 


killed, their bullae removed, fixed in forma- 
lin, and processed for histologic study using 
standard light microscopy. 


Experiment 2: Tympanometry and 
MRI Correlative Study 


Eight female cats (average weight, 3.2 
kg) were used in this experiment. For short 
procedures, the animals were sedated with 
ketamine hydrochloride and acepromazine 
maleate (100:1), with a ketamine concen- 
tration of 10 to 15 mg/kg. Imaging sessions 
required prolonged sedation by periodic in- 
travenous doses of pentobarbital sodium at 
5 to 10 mg/kg. Prior to the begining of this 
study, the vertical portion of the external 
ear canal of all animals was removed surgi- 
cally to facilitate otomicroscopic and tym- 
panometric evaluation. 

The cats were assigned to one of the two 
groups: obstruction of the tubal lumen with 
Silastic sponges (n = 4; six ears) or tensor 
veli palatini muscle paralysis with botuli- 
num toxin (n = 4; eight ears). Two ears 
served as controls. The use of botulinum 
toxin to create functional obstruction of the 
eustachian tube has been described in the 
rhesus monkey’ and the domestic eat.’ The 
use of anatomic obstruction of the eusta- 
chian tube with silicone sponges in the 
chinchilla was described by Juhn and 
coworkers." The reader is referred to these 
publications for detailed surgical tech- 
niques to achieve a state of “chronic” eus- 
tachian tube dysfunction. Following the 
creation of eustachian tube dysfunction, 
each animal underwent weekly tympanom- 
etry and MRI for up to 10 weeks. The imag- 
ing protocol consisted of T,- (TR = 400 
msec, TE = 25 msec, two repetitions) and 
T,-weighted (TR = 2500 msec, TE = 25 
msec, four echos, two repetitions) spin-echo 
scans. At the end of the initial observation 
period, acute otitis media was induced bi- 
laterally in all eight animals by inoculating 
500 CFU of Streptococcus pneumoniae via a 
transbullar approach. These animals were 
observed weekly for at least an additional 3 
weeks before terminating the experiment. 


RESULTS 


Changes observed in the middle-ear 
cleft by MRI during an induced episode 
of otitis media were dramatic. This is 
illustrated in Fig 1. In this coronal 
image, the large bullae (hypotympa- 
num) of the chinchilla occupy areas 
lateral to the brain and the medial-in- 
ferior pharynx. Regions composed of 
bone or occupied by air show little 
contrast. Conversely, regions occupied 
by muscle, connective tissue, or fat 
possess a range of higher intensities. 
Because an uninfected bulla is com- 
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posed primarily of air and bone, it is 
expected to be dark. Both bullae in this 
animal show regions of increased in- 
tensity, especially inferiorly, which 
may be indicative of edematous tissue 
or effusion. In contrast to the other 
tissues of the body, the higher inten- 
sity of the inferior bullar region per- 
sisted to the fourth echo of a T- 
weighted scan (Fig 1, center), suggest- 
ing that an effusion was present. 
Aspirating the left bulla and perform- 
ing a second MRI scan contirmed this 
hypothesis. An image from the second 
scan shows that the right bulla retains 
its high intensity, but the left shows a 
significant decrease in the intensity 
(T, fourth echo; Fig 1, right). Using 
this scanning protocol, it was difficult 
to distinguish edematous tissue from 
effusion without invading the middle- 
ear cavity. 

The middle-ear cleft visualized by 
MRI before and after injection of gad- 
olinium-diethylenetriaminepentaace- 
tic acid is illustrated in Fig 2. T,- 
weighted images without contrast (Fig 
2, left) gave a clear indication of mid- 
dle-ear status. As in the previous scan- 
ning protocol, it was difficult to dis- 
tinguish a potentially edematous mid- 
dle-ear mucosa from an effusion. To 
visualize the middle-ear mucosa, a bo- 
lus injection of gadolinium-diethylen- 
etriaminepentaacetic acid was admin- 
istered after two baseline scans. The 
middle-ear mucosa brightened rela- 
tive to the effusion (Fig 2, right). The 
middle-ear mucosa of the uninfected 
control side was difficult to resolve in 
either situation. 

Histologic study of animals killed 
during the course of this experiment 
showed the effects of the infection on 
the mucosa and confirmed that there 
were, indeed, changes that could be 
imaged with magnetic resonance. Spe- 
cifically, early postinfection events 
documented at 3 days included thick- 
ened and edematous lamina propria 
with occasional neutrophils, dilated 
capillaries, and focal hemorrhage. In- 
creases in granulation tissue were ob- 
served in the lamina propria by 6 days, 
with fibrous tissue replacement and 
focal osteoneogenesis reported by 9 
days after infection. A progressive in- 
crease was observed in mucosal thick- 
ness, varying from 3 to 2, 75, and 
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Fig 1.—T.-weighted scan of a chinchilla bilaterally infected with Haemophilus influenzae. Left, First echo. Center, 4th echo 
showing the persistence of signal from the middle-ear effusion (arrows). Right, The loss of the majority of magnetic resenance 
signal following aspiration of the effusion (open arrows). Br indicates brain; BI, bulla; P, pharynx; Eff, effusion; and Me, mus- 


cle. 


Fig 2.—T,-weighted scans prior to (left) and following (right) intravenous injection of gadolinium-diethylenetriaminepentaace- 
tic acid in a chinchilla infected unilaterally. Note the clear differentiation of the middle-ear mucosa (M) from the effusion (open 
arrows) after the injection of the contrast agent. Br indicates brain; BI, bulla; P, pharynx; and M, middle-ear mucosa. 


300 um on days 0, 3, 6, and 9 after in- 
fection, respective y. Control ears re- 
tained a mucosal thickness averaging 
3 um throughout the period of study. 
Middle-ear effusien eould be docu- 
mented in the infected ears, but not in 
the control ears. 

The second experiment compared 
MRI intensity wth tympanometric 
findings in cats wth eustachian tube 
dysfunetion (158 eoncurrent observa- 
tion points). On -he magnetic reso- 
nance scans, the nferior, or ventral 
portion of the bul was examined for 
the presence of middle-ear fluid and 
served as the area for intensity mea- 
surement. The imtensity value of a 
standard-sized region ef interest was 
calculated by the resident of software 
of the scanner. Tympanograms per- 
formed prior to each scan were classi- 
fied as normal (compliance peak 
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Fig 3.—Cumulative percent of magnetic resonance imaging signal intensities (T,, fourth echo) for 
different tympanogram types. Circles indicate normal tympanograms; triangles. negative pressure 





tympanograms; and diamonds, flat tympanograms. 
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Fig 4.—Area of midbullar region occupied by effusion for three cats with acute (top), recurrent 
(center), and chronic (bottom) disease. Zero weeks is the time at which Streptococcus pneumo- 
niae was injected into the bullar cavity. Circles indicate left ears; and triangles, right ears. FK2, 


HO2, and ITX7 are study-animal designations. 


greater than or equal to 100 mm), neg- 
ative pressure (compliance peak 
=-100 mm), and flat (no observable 
peak). Figure 3 shows the cumulative 
distribution of observations for each of 
the three tympanogram types as a 
function of the signal intensity of the 
respective regions of interest. Presur- 


gical data for the cats show that in- 
tensities of effusion-free middle ears 
are less than 20 units. The graph in Fig 
3 shows that 20% , 55%, and 80% of the 
observations with flat, negative, and 
normal tympanograms, respectively, 
had bullar intensities less than the 20 
units indicative of an air-filled bullar 
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space. This suggests that during the 
course of a recurrent or chronic OME, 
negative pressure tympanograms are 
equivocal with respect to diagnosing 
effusion. Also, for the extremes, nor- 
mal vs flat tympanograms, tympanom- 
etry and MRI disagree approximately 
20% of the time. 

To document the disease course in 
the cats, midbullar coronal sections for 
each observation time were selected 
and studied. The high-intensity area 
within the bulla, indieative of effusion, 
was traced and expressed as a percent 
of the total bullar area. In Fig 4, these 
data are shown as a time function for 
examples of a control ear, and one ear 
each with acute, recurrent, and chronic 
disease. The control ear (FK2) (Fig 4, 
top) showed no evidence of effusion 
throughout the study, even_after inoc- 
ulation with S pneumoniae. The left 
ear of FK2 (Silastic plug) developed an 
acute infection in response to the inoc- 
ulation. A second animal (HO2) (Fig 4, 
center) developed a recurrent form of 
OME. Its left bulla developed an effu- 
sion after the paralysis procedure, 
which resolved and then recurred prior 
to the S pneumoniae inoculation. A 
third animal (ITX7) (Fig 4, bottom) 
developed a chronic effusion in its left 
bulla, which persisted for 12 weeks. 
This ear appeared to be clearing when 
the S pneumoniae inoculation restim- 
ulated the effusion. Similar functions 
were recorded for the other animals 
enrolled in the study. 

Specifically, all eight ears enrolled in 
the botulinum experiment developed 
OME at some point subsequent to the 
procedure and prior to the 5 pneumo- 
niae inoculation. Of these, the disease 
resolved in five after a period of weeks. 
After inoculation with S pneumoniae, 
all eight ears had documented OME 
lasting 1 to 3 weeks. Six of six ears en- 
rolled in the mechanical eustachian 
tube obstruction model developed ef- 
fusion, which in two ears resolved 
within 1 week. Secondary irfection of 
the two disease-free ears with S pneu- 
moniae initiated OME in one, which 
persisted for the remainder of the 
study (3 weeks). The OME in the re- 
maining four ears was retained as a 
chronic condition for the period of fol- 
low-up. These data show that the MRI 
provides additional information on the 


Experimental Otitis Media—Chan et al 


+ 


vw 


distribution and relative quantity of 
effusion within the bullar space. Also, 
temporal profiles of these quantities 
can be constructec, which clearly 
depict the time course of the disease. 


COMMENT 


Magnetic resonance imaging pro- 
vides a new approach to the study of 
middle-ear pathophysiology, because 
it allows good in vivo visualization of 
inflammatory events occurring in the 
middle-ear space. With respect to 
OME, the two main characteristics of 
an inflammatory response are the ac- 
cumulatien of effusion within the tym- 
panum and alteraticns of the middle- 
ear mucosa. These experiments show 
that the MRI protocols used have the 
desired property of documenting the 
presence and distribution of middle- 
ear effusion. While T -weighted scans 
provide good anatomic localization 
and are relatively quick (approximate- 
ly 5 minutes), the use of T, protocols 
enhances the visualization of water- 
containing fluids and tissues. Utiliza- 
tion of the fourth echo data supplied by 
the T, scanning protocol increases the 
contrast of areas containing unbound 
water, a useful property when at- 
tempting to discriminate between ef- 
fusion and surrouncing tissue. A dis- 
advantage of the T, protocol is the time 
required to complete the scan (approx- 
imately 20 minutes). 
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Using the presence of effusion, doc- 
umented by MRI as a standard, the di- 
agnostic utility of tympanometry was 
evaluated in the cat model. The results 
showed that for normal and flat tym- 
panograms, indicating the absence or 
presence of effusion, respectively, 20% 
of the diagnoses were in error. As ex- 
pected, a negative pressure tympano- 
gram was equivocal with respect to the 
presence of an effusion (50% accura- 
cy). 

These data also demonstrate the 
ability of MRI, when coupled with 
contrast agents, to resolve an inflamed 
middle-ear mucosa. Comparative his- 
tologic study shows that while MRI 
visualization of the normal middle-ear 
mucosa (3 um) is not enhanced by ad- 
ministration of the contrast agent 
gadolinium-diethylenetriaminepenta- 
acetic acid, diseased mucosa with a 
cross section of 75 to 300 um is readily 
discriminated. While it is tempting to 
suggest that signal intensity is lin- 
early related to mucosal thickness, the 
available data cannot address this 
issue. Theoretical considerations sug- 
gest that the information gained from 
use of this contrast agent is not limited 
to assessments of mucosal thickness, 
but includes measurable components 
related to blood perfusion rate, mu- 
cosal permeability, and vascular ca- 
pacitance. Our laboratory is currently 
evaluating this capability. 
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One notable feature of the MRIs is 
their ability to resolve the quantity 
and distribution of effusion. While in 
this study the distribution of effusion 
was quantified as an area function, 
more complete cross-sectional data 
through the entire middle ear would 
allow for the three-dimeasional recon- 
struction of the middle-2ar space and 
contained effusion. Such volumetric 
data could be used to test hypotheses 
concerning the disease course from 
initial insult through resolution. Also, 
the presence of “silent otitis media” or 
isolated mastoid disease could be doc- 
umented. Questions concerning the re- 
lationship between hearing impair- 
ment and the effusion volume and its 
distribution could also be addressed, in 
vivo. 

These results show that MRI can be 
used to monitor the status of the mid- 
dle-ear cleft and mucosa in experimen- 
tal models of OME. While the expense 
of the MRI precludes its use in large 
clinical trials, as an adjunct to more 
commonly used methods of assess- 
ment, MRI can provide additional in 
vivo data in experiments focusing on 
select aspects of disease pathogenesis. 
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Plasma Membrane Modulation of Ampullar 
Dark Cells by Corticosteroids 


Wouter J. F. ten Cate, MD, Kyle E. Rarey, PhD 


è Individual effects of corticosteroids 
on the ultrastructure of rat ampullar dark 
cells were quantitatively determined. 
Adrenalectomized rats subsequently re- 
ceived either aldosterone or dexametha- 
sone or only hormone solvent via mini- 
osmotic pumps for a period of 14 days. 
Ampullar tissues of the animals were pro- 
cessed for transmission electron micros- 
copy, and standardized regions of ampul- 
lar dark cells were photographed and mor- 
phometrically analyzed. Surface density 
and boundary length of basolateral mem- 
brane increased significantly after hor- 
mone substitution with aldosterone, but 
not after replacement with dexametha- 
sone, as compared with animals that re- 
ceived only solvent. No significant differ- 
ences were observed for other morpho- 
logical parameters between the groups. 
This response of ampullar dark cells to al- 
dosterone appears similar to that of prin- 
cipal cells of the collecting duct in com- 
parable experimental conditions. These 
morphological observations suggest that 
the mineralocorticoid, aldosterone, modu- 
lates ampullar dark-cell membranes. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:96-99) 
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he marginal cells of the stria vas- 
cularis and the vestibular dark 
cells are thought to be involved in the 
microhomeostasis of inner ear flu- 
ids.'* Neuroendocrine control of these 
ion- and fluid-regulating epithelia has 
been implied by several authors.“ 
Adrenal hormones are of particular 
interest since adrenocorticosteroid re- 
ceptors have been demonstrated in in- 
ner ear tissues” and because of the ef- 
fects of adrenal steroids on the sodi- 
um-potassium (Na-K) exchange in 
various other ion-transporting epithe- 
lia, especially in the nephron." Re- 
cent studies suggest that adrenal ste- 
roids may also modulate ampullar 
dark cells. First, absence of adrenal 
hormones resulted in a decrease of 
sodium-potassium-adenosine triphos- 
phatase (Na-K-ATPase) activity of the 
dark cells.'* Second, the amount of 
basolateral membranes of ampullar 
dark cells, where Na-K-ATPase is pri- 
marily located, was reduced in adre- 
nalectomized animals.'* Finally, oua- 
bain-binding studies have shown an 
increase of Na-K-ATPase sites in am- 
pullae after aldosterone treatment.” 
Interestingly, all these findings were 
similar to those observed in the col- 
lecting duct of the nephron under 
comparable experimental condi- 
tions.!2!"° 
This study was performed to eluci- 
date if the reduction of ampullar dark- 
cell basolateral membranes that was 
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observed in absence of all adrenal hor- 
mones could be restored by replace- 
ment of individual classes of corticos- 
teroids. Therefore, ampullar dark cells 
of adrenalectomized animals that were 
administered doses of either aldoster- 
one or dexamethasone were morpho- 
metrically analyzed. A high physiolog- 
ical dose of aldosterone @5 yug/100 g 
per day) was utilized to increase the 
sensitivity of the experiment, since the 
extent of basolateral membrane am- 
plification of principal cells in the col- 
lecting duct has been shown to be pos- 
itively correlated with increasing 
plasma levels of aldosterone.'’ A sim- 
ilar dose of dexamethasone (25 ug/100 
g per day) was used. Possible cross- 
over binding of aldosterone to typical 
dexamethasone receptors (type II/IB) 
or the binding of dexamethasone to 
classical aldosterone receptors (type I) 
was assumed to be minimal, because 
the steroid receptor cross-over affini- 
ties in vivo in other typical ion-trans- 
porting epithelia have been previously 
determined to be low.”'” 


MATERIALS AND METHODS 


Nine healthy, pigmented male Long 
Evans rats (Charles River, Wilmonton, 
Mass), weighing 175 to 225 g, were anesthe- 
tized intramuscularly with ketamine hy- 
drochloride (88.0 mg/kg of body weight) 
(Parke-Davis, Morris-Plains, NJ) and xyla- 
zine (13.0 mg/kg of body weight) (Mobay 
Co, Shawnee, Kan). Animals were bilater- 
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Fig 1.—Repsesentative electron micrographs of ampullar dark-cell regions from adrenalectomized animals that subsequently 
received aldcsterone (left), dexamethasone (center), or only the hormone solvent (right). No remarkable qualitative differences 
in ultrastructure were observed among dark-cell regions from the different animal groups. E indicates endolymph; and T. tran- 
sitional cell Gurany! acetate-lead citrate staining). 


ally adrenalectomized (ADX) using a pre- 
viously described surgical procedure." Rats 
were again anesthetized in a similar man- 
ner as above 14 to 22 days after adrenal- 
ectomy, equally divided into three groups 
that were given either aldosterone (ADX/ 
ALDO group) or dexamethasone (ADX/ 
DEX group) or only the hormone solvent 
propylene glycol (AD>/PG group). Agents 
were administered through a mini-osmotic 
delivery pump (Alze: model 2002, Alza 
Corp, Palo Alto, Calif implanted subcuta- 
neously above the lumbar spine. Each pump 
provided a constant delivering rate for 14 
days. The ADX/ALD) group received 25 
ug/100 g per day of aldesterone (Sigma 
Chemical Co, St Louis, Mo) dissolved in 
propylene glycol. The ADX/DEX group re- 
ceived 2 yug/100 g per day of dexametha- 
sone sodium phosphate (Quad Pharmaceu- 
ticals, Indianapolis, Ind) in water. The 
ADX/PG group received only the hormone 
solvent, ie, propylene glyeol. All animals 
received 0.9% saline and Purina laboratory 
chow ad libitum. 

Animals were killed 14 days after pump 
implantation. Ampular tissues were pro- 
cessed for transmission electron micros- 
copy as previously described.** Two ran- 
domly chosen ampul.ae per animal were 
used. The first five dark cells on both utri- 
cularside and canal s de of a middle region 
of the crista ampullaris of each ampulla 
were photographed and morphometrically 
analyzed, according to a previously de- 
scribed methodology ™ The following pa- 
rameters were determined: basolateral 
dark-cell membrane surface density 
(square micrometer per cubic micrometer), 
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Fig 2.—Histograms of dark-cell basolateral membrane surface density (S,) (left) and basolateral 
membrane boundary length per baseline length (L,) (right) of the experimental groups of adrena- 
lectomized rats receiving subsequently propylene glycol (ADX/PG group), aldosterone (ADX/ 
ALDO group), or dexamethasone (ADX / DEX group). The S, and L, of animals fram the ADX/ ALDO 
group increased significantly when compared with those of the ADX / PG group or ADX/DEX group. 


Hormone 


LLL, 
Aldosterone, Corticosterone, Dexamethasone, 


pg/ml ng/mL ng/mL 


ADX / ALDO 
ADX/ DEX 
Normalt 100-500 


* ADX indicates adrenalectomized: PG, propylene glycol; ALDO, aldosterone: and DEX, cexamethasone. 
tNormal values for rat obtained in our laboratory. 





Arch Otolaryngol Head Neck Surg—Vol 117, January 1991 Ampullar Dark Cells—ten Cate & Rarey 97 


dark-cell basolateral membrane boundary 
length per baseline length (micrometer per 
micrometer), volume density of intercellu- 
lar space between dark cells (cubic mi- 
crometer per cubic micrometer), and vol- 
ume density of vacuoles within dark cells 
(cubic micrometer per cubic micrometer). 
In addition, the dark-cell area per baseline 
length (square micrometer per microme- 
ter) for the first five dark cells on both sides 
of the crista ampullaris was determined 
using a point-count method. Experimental 
groups were statistically compared by in- 
dependent Student’s ¢ tests. 

Serum levels of aldosterone, corticoster- 
one (MetPath, Rockville, Md), and dex- 
amethasone (Hazleton, Vienna, Va) of ani- 
mals from each experimental group were 
determined. 


RESULTS 


Ampullar dark cells of ADX animals 
that subsequently received either al- 
dosterone or dexamethasone, or only 
the hormone solvent, ie, the ADX/ 
ALDO, ADX/DEX, and ADX/PG 
groups, respectively, showed no re- 
markable qualitative differences in ul- 
trastructure (Fig 1). However, when 
the morphological characteristics of 
the dark cells were quantified, signifi- 
cant differences in basolateral mem- 
brane surface density (S,) and basolat- 
eral membrane boundary length per 
baseline length (L,) of the ampullar 
dark cells among the ADX/ALDO and 
ADX/DEX and ADX/PG groups were 
observed. The S, of animals from the 
ADX/ALDO group increased 27% 
compared with that of animals from 
the ADX/DEX group, and increased 
17% when compared with that of ani- 
mals from the ADX/PG group. Such 
increases were statistically significant 
(P< .05). There was a slight nonsig- 
nificant 8% decrease of the S, in ani- 
mals from the ADX/DEX group com- 
pared with that of animals from the 
ADX/PG group (Fig 2, left). There was 
a statistically significant (P < .1) 19% 
increase of the L, of dark cells in ani- 
mals from the ADX/ALDO group com- 
pared with those from the ADX/DEX 
group or the ADX/PG group. The L, 
was the same in the ADX/DEX and 
ADX/PG groups (Fig 2, right). 

The volume density of intercellular 
space between dark cells (cubic mi- 
crometer per cubic micrometer) was 
nearly constant among the three 
groups, eg, 0.17 in ADX/PG; 0.18 in 


ADX/ALDO; and 0.16 in ADX/DEX 
group. Likewise, the volume densities 
of vacuoles of dark cells (cubic mi- 
crometer per cubic micrometer) 
among groups were similar, ie, 0.035 in 
ADX/PG; 0.033 in ADX/ALDO; and 
0.032 in ADX/DEX group. Finally, the 
dark-cell area per baseline length 
(square micrometer per micrometer) 
increased 8% in animals from the 
ADX/DEX group (7.46) compared 
with that of animals from the ADX/ 
PG group (6.92), and increased 6% 
compared with that of animals from 
the ADX/ALDO group (7.04). Such in- 
creases were statistically significant. 

Averaged serum steroid levels of 
animals from each of the three exper- 
imental groups are presented in the 
Table. Serum of animals from the 
ADX/ALDO group contained high 
physiological levels of aldosterone and 
practically no corticosterone. Serum of 
animals from the ADX/DEX and 
ADX/PG groups contained minimal 
levels of the measured natural adrenal 
hormones. Serum of animals from the 
ADX/DEX group contained signifi- 
cant levels of dexamethasone. 


COMMENT 


The surface density of basolateral 
membranes and basolateral mem- 
brane boundary length of ampullar 
dark cells increased significantly when 
ADX rats were administered aldoster- 
one. The dark-cell basolateral mem- 
branes of rats that received dex- 
amethasone were not significantly dif- 
ferent from those of ADX animals that 
received only the hormone solvent. 
These morphological findings suggest 
that the mineralocorticoid, ie, aldos- 
terone, modulates the amount of baso- 
lateral membranes of ampullar dark 
cells. Similar observations on the role 
of aldosterone on principal cells of the 
collecting duct were made previously 
under comparable experimental condi- 
tions.” Aldosterone was shown to in- 
duce an increase in number of Na- 
K-enzyme sites by amplification of ba- 
solateral membranes in these nephron 
parts. An increase of Na-K-ATPase- 
enzyme sites has been demonstrated 
recently also in ampullae of potassi- 
um-depleted salt-loaded guinea pigs 24 
hours after the administration of al- 
dosterone.'* 
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Absence of morphological changes 
after administration of dexametha- 
sone does not exclude an influence of 
dexamethasone on Na-K-ATPase ac- 
tivity since it has been demonstrated 
that dexamethasone can stimulate the 
Na-K-ATPase activity without in- 
creasing the number of enzyme sites in 
some nephron parts.” Preliminary 
data from this laboratory suggest that 
the Na-K-ATPase activity in both co- 
chlear and vestibular tissues of ADX 
animals increases after administra- 
tion of aldosterone or dexamethasone. 

The dark-cell area per baseline 
length increased, although insignifi- 
cantly, when ADX animals were ad- 
ministered dexamethasone. Dark-cell 
area measurements were similar in 
animals that received aldosterone or 
only the solvent. Previously, a nonsig- 
nificant decrease in dark-cell volume 
following adrenalectomy was ob- 
served.” The slight increase in dark- 
cell area after dexamethasone admin- 
istration accounts for the apparent 
discrepancy in relative changes of 
membrane surface density and mem- 
brane boundary length of ampullar 
dark cells from animals that received 
aldosterone when compared with 
those of the dexamethasone group.'5” 
The intercellular space between dark 
cells and the amount of vacuoles in 
dark cells were similar among the 
three groups. These observations were 
not surprising since such parameters 
were not significantly altered by ab- 
sence of adrenal hormones for up to 4 
weeks. 

Aldosterone-binding sites (type I re- 
ceptor) have been recently demon- 
strated in vitro in the inner ear. Type 
I receptors have been detected also in 
in vitro preparations of several ion- 
transporting tissues, such as kidney, 
colon, urinary bladder, and salivary 
glands, and some non-ion-transport- 
ing tissues, such as the hippocampus 
and heart.” However, the type I recep- 
tors with in vivo high affinity for al- 
dosterone have only been demon- 
strated in the ion-transporting epi- 
thelia.”” It has been shown that 
aldosterone promotes the reabsorp- 
tion of sodium, which otherwise would 
be excreted in such classical mineralo- 
corticoid target tissues.'' Since endo- 
lymph is not considered to be an ex- 
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creted fuie by definition, the observed 


modulatioa of the basolateral mem- 
branes of dark cells by aldosterone is 
difficult to interpre= in that context. 
In summary, the present morpho- 
logical da a further support the hy- 
pothesis taat an abnormal hormonal 
state, whether imiuced by certain 
pathological or pharmacological con- 
ditions, may alter cells involved in the 
ion and Aid homeestasis of inner ear 
fluids, wHich, in turn, may conse- 
quently cause otovestibular disorders. 


This reseasch was funded by the Deafness Re- 
search Boun ation, New York, NY. 
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Clinical Notes 


Quincke’s Edema, Revisited 


Ellen S. Deutsch, MD, George H. Zalzal, MD 


è Angioneurotic edema involving the 
uvula is sometimes referred to as 
Quincke’s edema. The term angioneurotic 
edema describes several closely related 
diseases manifested by recurrent, acute 
edema of the skin or mucosa. We report a 
case of uvular edema secondary to food 
allergy, treated successfully with steroids. 
A short review of angioneurotic edema 
and its management is also presented. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:100-102) 


sae earns edema involving the 
uvula is sometimes referred to as 
Quincke’s edema. The term angioneu- 
rotic edema is used to describe several 
closely related diseases that manifest 
by recurrent, acute edema of the skin 
or mucosa. The most serious manifes- 
tation of this disease is laryngeal 
edema, which is potentially fatal.' The 
clinical manifestations of this disorder 
were described by Milton in 1876 and 
its mechanism by Heinrich Quincke in 
the late 1800s, as follows: “Because of 
its manner of development, acute lo- 
calized swelling of the skin and mucous 
membranes, it should be considered an 
angioneurosis. It cannot be purely a 
vasomotor phenomenon, it is probably 
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related to an alteration in the perme- 
ability of the vascular channels from a 
nervous influence.’” The condition re- 
tains its archaic designation, ie, “an- 
gioneurotic edema.” 


REPORT OF A CASE 


A 5-year-old black girl presented to the 
emergency department with a complaint of 
having a fish bone stuck in her throat. Her 
family informed the staff that she had 
eaten fish in school the day before, had been 
asymptomatic that evening, but had awak- 
ened in the middle of the night with a sen- 
sation of burning in the back of her throat 
and dysphagia. The patient reported three 
episodes of emesis. She was referred to the 
otolaryngology unit. On examination, she 
was drooling (Fig 1) and in mild discomfort, 
but in no respiratory distress, and afebrile. 
Her pharynx had severe uvular (Fig 2) and 
moderate posterior pharyngeal wall edema. 
The remainder of her examination was no- 
table only for shotty cervical lymphaden- 
opathy. Her white blood cell count was 
11.6 X 10°/L, with 81 segmented neutro- 
phils (normal range, 45 to 50), 0 bands, 14 
mature lymphocytes, and 5 monocytes. Fur- 
ther questioning did not reveal any family 
history of disease consistent with angio- 
neurotic edema. The patient was admitted 
to the intermediate intensive care unit, 
placed on a cardiorespiratory monitor, and 
administered intravenous cefuroxime and 
dexamethasone (Decadron). Her edema re- 
solved within 24 hours and she was dis- 
charged after 48 hours, on a regimen of oral 
cefaclor. 

The laboratory evaluation for angioneu- 
rotic edema revealed Cl-esterase inhibitor 
(C1-INH) levels of 11 mg/dL quantitatively 
(normal, >12 mg/dL) and 90% qualita- 
tively (within normal limits). 
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There have been no similar episodes in 
the interim, and results of an oropharyn- 
geal examination were norma! 5 months 
after hospitalization. 


COMMENT 


Angioneurotic edema is character- 
ized by recurrent, acute, localized 
edema of the skin or mucesa.'? The 
most serious, and potentially fatal, 
manifestation of the disease is upper 
respiratory tract edema. Am airway 
obstruction may occur from laryngeal 
edema or from glottic obstruction by 
uvular edema.'*? Progression of the 
edema is less rapid than in ana- 
phylaxis.’ Gastrointestinal mucosa 
may also be affected, causing severe, 
acute, crampy abdominal pain. This is 
frequently accompanied by nausea and 
vomiting and occasionally by 
diarrhea.'? Patients most often 
present initially with extremity swell- 
ing, which is tense, nonpitting, and 
nonpruritic. Erythematous mottling 
may be present and is sometimes 
prodromal.?’ Urticaria is censidered 
an occasional accompaniment and is 
thought to preclude the diagnosis of 
angioneurotic edema by others.” Epi- 
sodes usually begin during childhood 
and worsen during adolescence, how- 
ever, the diagnosis may be delayed.'* 
According to Moore et al,} half of those 
with hereditary angioedema are symp- 
tomatic by the age of 7 years, and two 
thirds present for medical care by the 
age of 13 years. Exacerbations may be 
triggered by trauma, including dental 
and surgical procedures or physical or 
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Fig 1.—Open-mouth posture with drooling sec- 
ondary to Quincke’s edema. 


Fig 2.—Intraoral photograph showing severe 
swelling of the uvula (arrows) reaching the 
tongue. 


Uvular Edema 
Direct Degranulatio Alleraic Infectious Mechanical} |Angioneurotic Edema 
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Type | 
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Abnormality) 


Type II 
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Fig 3.—Causes of uvular edema. 


emotienal stress, or may occur without 
any identifiable precipitating event.'“ 
Angieneurotic edema can occur as a 
result of hereditary and acquired defi- 
ciencies in the immune response and 
also secondary to pathways not involv- 
ing the immune response (Fig 3). 
Abeut 85% of patients with heredi- 
tary angioneurotic edema have type I 
hereditary angioneurotic edema, with 
quantitatively reduced or undetect- 
able levels of C1-INH.'*° The C1-INH 
is a pretein active in the complement 
sequence. Its deficiency favors the for- 
mation of vasoactive mediators from 
the complement cascade both directly 
and indirectly. The inheritance is au- 
tosomal dominant with incomplete 
penetrance and has an equal racial and 
sexual distribution. Patients with 
type II hereditary angioneurotic 


edema have normal or elevated anti- 
genic levels of C1-INH, but the protein 
is dysfunctional and has abnormal 
electrophoretic mobility.'** 

Acquired C1-INH deficiency is much 
less common than the hereditary defi- 
ciencies and is characterized by adult 
onset. It is seen most often in elderly 
patients with benign or malignant B- 
cell lymphoproliferative disorders, 
such as B-cell lymphosarcoma, chronic 
lymphocytic leukemia, macroglobu- 
linemia, multiple myeloma, and essen- 
tial cryoglobulinemia, and in patients 
with connective tissue diseases.!?" 

Type I hypersensitivity reactions 
are the most common causes of angio- 
edema and urticaria. An appropriate 
allergen interacts with IgE antibody 
bound to a basophil or mast cell. The 
resultant degranulation with release 
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of chemical mediators, including his- 
tamine, slow-reacting substance of 
anaphylaxis, and poss bly bradyki- 
nins, results in leakage of fluid and 
colloid into cutaneous and subcutane- 
ous tissues.’ Food allergy reactions 
may occur in 0.3% to 0.7% of persons. 
Fish are among the foods with the 
greatest potential of causing IgE-me- 
diated sensitivity.‘ 

Certain medications and diagnostic 
agents, such as radioccntrast media, 
can have a direct degranulation effect 
on mast cells and basophils. Other 
substances, such as nonsteroidal anti- 
inflammatory drugs, can alter the me- 
tabolism of arachidonic acid, possibly 
by allowing increased smooth muscle 
permeability. 

The diagnosis of hereditary angio- 
neurotic edema can be established by 
demonstrating a quantitative or qual- 
itative deficiency of C1-INH. Patients 
with type I hereditary angioneurotic 
edema have a normal C1-INH protein, 
which is present in plasma at mark- 
edly reduced levels of less than 30% of 
normal. Patients with type II heredi- 
tary angioneurotic edema have a func- 
tionally abnormal protein.'* Defi- 
ciency of C1-INH lowers the serum 
levels of C2 and C4, which are sub- 
strates of C1 esterase. Determination 
of decreased C4 levels has been sug- 
gested as an effective, relatively inex- 
pensive screening test to rule out he- 
reditary angioneurotic edema.*” 

The C1-INH quantitative and quali- 
tative evaluations in our patient were 
normal, leading us to conclude that a 
hypersensitivity to fishmay have led to 
her uvular edema and gastrointestinal 
symptoms. Management with steroids 
was effective. The posture of the pa- 
tient, open mouth, drooling, and mild 
air hunger are reminiscent of epiglot- 
titis; however, there was no fever. An- 
tibiotics were given because of the 
possibility of bacterial (Haemophilus 
influenzae) uvulitis. 

Emergent treatment is not stan- 
dardized. Most authors recommend 
any or all of a combination of subcuta- 
neous epinephrine, parenteral antihis- 
tamines, and steroids. Subcutaneous 
epinephrine (0.3 mL of a 1:1000 dilu- 
tion) is the most commonly recom- 
mended sympathetic or sympathomi- 
metic medication.** Inhaled terbuta- 
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line or albuterol has also been 
recommended.’ Antihistamines, such 
as diphenhydramine or hydroxyzine, 
are sometimes used.** Arreaza and 
coworkers’ suggest that antihista- 
mines are more useful in chronic cases 
and should be used preferentially 
when there is a medical contraindica- 
tion to the use of sympathomimetic 
agents.* 

The efficacy of steroids in the treat- 
ment of allergic reactions is difficult to 
determine. Severe allergic reactions 
are infrequent and may be acute, so 
they do not lend themselves easily to 
prospective study. Often empiric mul- 
tiagent “shotgun” therapy is used, 
such as a combination of racemic or 
subcutaneous epinephrine, antihista- 
mines, steroids, and possibly antibiot- 
ics, so sorting out the discrete contri- 
bution of individual agents is difficult. 

Corticosteroids are the most potent 
drugs available for treatment of aller- 
gic disorders.‘ They are used parenter- 
ally as adjunctive agents for acute an- 
gioedema, as effects may not be evident 
for several hours.*’ The extent and 
rate of progression of the edema influ- 
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ence the decision of how many modal- 
ities of treatment are used. 

Steroids have complex pharmaco- 
logic effects and affect almost all organ 
systems. The anti-inflammatory ef- 
fects of steroids result from their ef- 
fects on leukocyte number and activ- 
ity, suppression of mediator release, 
reduction of capillary wall permeabil- 
ity and edema formation, and decreas- 
ing complement components.** When 
given in equivalent anti-inflammatory 
doses, different corticosteroids have 
similar anti-inflammatory activity.‘ 
Brief courses of corticosteroids, even 
in massive doses, do not have signifi- 
cant adverse effects.** 

The use of fresh-frozen plasma (2 U 
intravenously) is controversial. Cohen 
and Peterson’ report the successful 
amelioration of symptoms in a patient 
with two sequential episodes of hered- 
itary angioneurotic edema, and they 
also mention that Pickering and col- 
leagues observed a decrease of serum 
esterase activity concomitant with 
clinical improvement during plasma 
infusion. In contrast, other authors** 
state that it may worsen an attack al- 
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ready in progress as it may provide 
additional substrate for the genera- 
tion of anaphylotoxins or kinins. Other 
medications recommended in acute 
management include ¢-aminocaproic 
acid (Amicar) (8 g intravenously every 
4 hours, then 16 g every day) and 
C1-INH (36000 U intravenously, not 
available in this country’.** Uvulot- 
omy has been attempted by either lac- 
erating the uvula or trimming the 
distal portion. Mechanica! control of 
the airway may be necessary via an 
endotracheal tube, cricothyrotomy, or 
tracheotomy.’ 

Long-term preventive therapy is 
based on the use of attenuated andro- 
gens such as stanozolol (Winstrol) or 
danazol (Danocrine).'** They prevent 
or decrease the severity of attacks and 
are effective in both the hereditary as 
well as the acquired types of angioneu- 
rotic edema. 

Toxic effects include hepatic damage 
and some degree of virilization.* Ami- 
nocaproic acid is the drug ef choice in 
children, who rarely require a long- 
term prophylaxis.** 
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Focal Myositis 


A New Cause for the Pediatric Neck Mass 


Glenn Isaacson, MD: Kenny H. Chan, MD; Reid R. Heffner, Jr, MD 


@ Focal myositis is an inflammatory 
pseudetumor of skesetal muscle that may 
involve the head and neck. It can closely 
mimic either a neqaolastic or infectious 
process. We presen the case of a 7-year- 
old boy with a 2-we& history of a painful, 
unilateral neck swelling, fever, and tor- 
ticollis. He failed to respond to antibiotic 
therapy and requiree an open neck explo- 
ration. An incision@a biopsy of the indu- 
rated, inflammatory issue adherent to his 
sternocleidomastoic muscle showed focal 
myositis. Focal myositis is an unusual, but 
important possibility in the differential di- 
agnosis of any neck mass and especially 
one in a child. Althwugh its cause is un- 
known, it is a self-limited disease and nei- 
ther excisional biopsy nor radical resec- 
tion isjustified. 

(Arch Otolarynga@ Head Neck Surg. 
199 1;117:103-105) 


eal myositis is a benign inflam- 
matory pseueotumor character- 
ized by a firm, focal mass within an in- 


Accepted for publicaaon July 31, 1990. 

From the Departme=t of Pediatric Otolaryn- 
gology, Children’s Hospital ef Pittsburgh (Pa) 
(Drs Isaacson and Char) and Department of Pa- 
thology, School of Medseine and Biomedical Sci- 


* ences, State Universityof New York, Buffalo (Dr 


Heffner). Dr Isaacson is now with St Christo- 
pher’s Hospital for Chisdren, Philadelphia, Pa. 

Presented at the Easeern Sectional Meeting of 
the Triological Society New Haven, Conn, Janu- 
ary 26, 1990. 

Reprint requests to tae Department of Pediat- 
ric Otolaryngology, St Ghristapher’s Hospital for 
Children, Erie Ave at F-ont Street, Philadelphia, 
PA 19134-1095 (Dr Isazeson). 


dividual voluntary muscle or muscle 
group.’ It most commonly occurs in the 
limbs where it may be initially misdi- 
agnosed as a sarcoma. We present the 
case of a boy in whom the local inflam- 
matory effects of focal myositis mim- 
icked the clinical picture of a deep neck 
abscess. 


REPORT OF A CASE 


The patient was a 7-year-old boy who was 
well until 2 weeks prior to admission when 
he developed a sore throat. An oropharyn- 
geal culture was negative for group A strep- 
tococcus and he was not treated. Four days 
before admission he developed pain and 
swelling on the left side of the neck and a 
temperature of 39.4°C. Amoxicillin was ad- 
ministered orally. Two days later he was 
admitted to a local hospital with the diag- 
nosis of torticollis and was placed in cervi- 
cal traction. A computed tomographic (CT) 
scan of the neck revealed a mass consistent 
with a deep neck abscess and he was trans- 
ferred to Children’s Hospital of Pittsburgh 
(Pa). 

On admission, he was a mildly ill-appear- 
ing boy with a temperature of 39.4°C anda 
poorly defined, firm, tender swelling on the 
left side of his neck (Fig 1). There was slight 
tracheal deviation without airway compro- 
mise and the remainder of his physical 
examination was within normal limits. 
A hemogram showed leukocytosis with 
15.7 X 10°/L white blood cells composed of 
0.14 band cells, 0.06 lymphocytes, 0.07 baso- 
phils, and no eosinophils. The erythrocyte 
sedimentation rate was 56 mm/h. 

Intravenous administration of clindamy- 
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cin was begun and a CT scan without con- 
trast (due to a history of eontrast reaction) 
was obtained as the first scan was of poor 
quality. The CT imaging showed diffuse 
swelling of the sternocleidomastoid muscle 
extending from the thyroid cartilage to the 
clavicle, with edema of the surrounding fat. 
No adenopathy or discrete fluid collection 
was discernible (Fig 2). A cervical spine 
roentgenogram showed no evidence of at- 
lantoaxial subluxation. Fever persisted and 
torticollis and swelling worsened over the 
ensuing 2 days. The possibility of a deep 
neck abscess could not be excluded and a 
neck exploration was performed. 

At surgery, a mass of mdurated soft tis- 
sue was encountered just beneath the skin. 
The sternocleidomastoid muscle was dif- 
fusely swollen, edematous, pale, and adher- 
ent to surrounding tissues. No abscess was 
present. A biopsy of a firm area adherent to 
the undersurface of the muscle was sent for 
histologic and microbiologic examination. 
A drain was placed in the wound and anti- 
biotics were continued. 

Cultures and stains of histologic sections 
for bacteria, fungi, anc acid-fast bacilli 
were all negative. Permanent histologic 
sections demonstrated many necrotic skel- 
etal muscle fibers. The fibers were sepa- 
rated by an intense interstitial chronic in- 
flammatory infiltrate composed of lympho- 
cytes, macrophages, and eosinophils (Figs 3 
and 4). The pathologic picture was typical of 
focal myositis and lacked the features of an 
abscess or an acute inflammatory process. 

Antibiotics were discontinued and the 
patient was placed in cervical traction. His 
fever and neck swelling gradually subsided 
over the next week and he was discharged. 
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Fig 1.—An ill-appearing 7-year-old boy with 
torticollis and diffuse left neck mass. 


He remains asymptomatic and healthy at 1- 
year follow-up. 


COMMENT 


Focal myositis is a distinct clinical 
entity within the group of inflamma- 
tory pseudotumors of soft tissue that 
includes myositis ossificans, prolifera- 
tive myositis, and nodular pseudosar- 
comatous fasciitis. Since focal myosi- 
tis was first described by Heffner et al 
in 1977, more than 20 cases have 
appeared in the literature.” Most 
pseudotumors have affected muscles of 
the limbs, but involvement of abdom- 
inal muscles, tongue, and, in two cases, 
the sternocleidomastoid muscle, has 
been reported.” 

The two previous cases of cervical 
focal myositis were in an adult man 
and a 10-year-old girl. In each of these 
patients, the disease presented as a 
circumscribed, slightly tender mass, 
clearly within the sternocleidomastoid 
muscle; fever, torticollis, elevated sed- 
imentation rate, and leukocytosis were 
absent. In the case we present, both 
clinical and histologic evidence sug- 
gested a more intense inflammatory 
disease. The patient appeared ill with 
both a progressive local process and 
systemic symptoms and signs. The 
marked induration noted at surgery 
and the extensive inflammatory infil- 
trate seen histologically were consis- 





Fig 2.—Computed tomographic scan (without contrast) showing asymmetric swelling of sterno- 
cleidomastoid muscle and surrounding edema (arrows). No distinct fluid collection is seen. 


tent with this clinical picture. 

Our knowledge of the etiology and 
pathogenesis of focal myositis is cur- 
rently somewhat fragmentary." In 
view of the lack of family history of 
similar muscle disease in any of the 
known cases, focal myositis is unlikely 
to be a genetic disorder. Trauma or 
muscular injury has been reported by 
a number of patients with this lesion 
and it may initiate the process. Exter- 
nal injury to the affected area is not 
generally reported, but some patients 
recall a twisting or stretching of the 
muscle prior to the onset of the mass 
lesion. The role of denervation may be 
important in some cases. Despite his- 
tologic evidence of neurogenic atrophy 
of muscle, it is difficult to determine 
whether denervation is the cause or 
the effect of focal myositis. The latter 
is more likely in that the denervating 
changes in focal myositis could be due 
to expansion of the pseudotumor 
where nerves within the expanding le- 
sion are compressed, producing an en- 
trapment neuropathy of distal intra- 
muscular nerves, and eventual second- 
ary neurogenic atrophy of muscle. 
Finally, the presence of inflammatory 
cells in these lesions suggests an in- 
fectious etiology, but laboratory at- 
tempts to identify or implicate a mi- 
crobiologic agent have not met with 
success. Moreover, a focus of infection 
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and clear signs of a systemic infectious 
process have not been demonstrated in 
any of the previously reported pa- 
tients. In our patient, however, there is 
some evidence to suggest an infection, 
including fever, elevated white blood 
cell count, and high erythrecyte sedi- 
mentation rate. Although no microbi- 
ological agent was identified, this case 
may have special significance in that it 
is the first to make any connection be- 
tween possible infection and the cause 
of focal myositis. Nevertheless, based 
on current knowledge, a prudent as- 
sumption is that there is probably 
more than one cause of, or contribut- 
ing factor in, focal myositis: 

Laboratory and roentgenographic 
studies were not helpful in differenti- 
ating an infectious from other inflam- 
matory processes in this case. The he- 
matologic and serologic picture was 
entirely consistent with a deep neck 
abscess. While it could be argued that 
a CT with contrast should have been 
performed despite the history of a 
previous dye reaction, we have found 
that even when a contrast agent is em- 
ployed, CT is inconsistent in differen- 
tiating a phlegmon from an abscess 
unless air-fluid levels are detected. 

A biopsy is required to diagnose fo- 
cal myositis given the vagaries of its 
clinical presentation. Only an incision 
biopsy should be performed, however, 
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Fig 3.—Photomicrograph of biopsy specimen. Numerous inflammatory cells in the endomysium 
expand the interstitial spaces, separating the muscle fibers (hematoxylin-eosin, X40). 
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Fig 4.—Photomicrograph of biopsy specimen. The interstitial inflammatory infiltrates include lym- 
phocytes, macrophages, and eosinophils. No neutrophils are seen (hematoxylin-eosin, X 120). 


as excision of the inflamed tissue is 
both difficult and potentially harmful. 
Radiea! excision has not altered the 
course of this disease in those patients 
in whom it was undertaken. To differ- 


entiate focal myositis from other 
pseudotumors, both clinical and histo- 
logic data are required. Microscopi- 
cally, focal myositis does not possess 
any of the histologic traits of malig- 
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nancy to warrant the diagnosis of sar- 
coma and is distinct frem the pseu- 
dosarcomas in which inflammation is 
often minimal and the proliferation of 
abundant atypical mesenchymal tis- 
sue with many mitoses censtitutes the 
sine qua non of this group of pseudo- 
tumors. In contrast to nodular fascii- 
tis, focal myositis never involves the 
subcutaneous tissues or neighboring 
superficial muscular fascia. Collec- 
tions of calcified or mineralized mate- 
rial, cartilage, and bone, as are found 
in myositis ossifieans, are completely 
absent. Polymyositis may occasionally 
begin as a single focal process that 
simulates focal myositis. Elevations of 
the erythrocyte sedimentation rate 
and serum creatine kinase level sepa- 
rate the patients with polymyositis 
from those with focal myositis. 

Once focal myesitis has been diag- 
nosed by histologic examination, only 
supportive measures such as the ad- 
ministration of analgesics and possi- 
bly cervical traction need to be insti- 
tuted as the disease has proven itself to 
be self-limited in all reported cases. 
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Acquired von Willebrand’s Syndrome 


Therapeutic and Diagnostic Implications 


Richard E. Brownlee, Jr, MD, William W. Shockley, MD 


è Acquired von Willebrand’s syndrome 
is a newly recognized bleeding diathesis 
thought to be caused by autoantibodies to 
the von Willebrand factor. Acquired von 
Willebrand’s syndrome has been reported 
in association with lymphoproliferative 
disorders and benign monoclonal gam- 
mopathies. Clinical features and labora- 
tory abnormalities of this disease are sim- 
ilar to congenital von Willebrand’s dis- 
ease, but the optimal treatment may differ. 
We describe a 75-year-old man with 
chronic lymphocytic leukemia and recur- 
rent epistaxis and also discuss the patho- 
genesis, diagnosis, and treatment of both 
the congenital and acquired disorders. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:106-108) 


Lap oori are often in- 
volved in the diagnosis and care 
of patients with coagulation and bleed- 
ing diatheses. The realm of patient 
care includes not only management of 
uncontrolled hemorrhage in patients 
with documented coagulopathies (eg, 
epistaxis), but also the recognition and 
treatment of occult coagulopathies in 
patients undergoing otolaryngologic 
surgical procedures. Consequently, it 
isessential for the practicing otolaryn- 
gologist to be familiar with both the 
evaluation and management of these 
potentially life-threatening disorders. 
Previous articles have dealt with the 
perioperative care of patients with he- 
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mophilia A, hemophilia B, and CvWD 
(refer to the Table for abbreviations).!? 
Reported is a case of persistent epistaxis 
attributable to a newly recognized 
bleeding diathesis, AvWS. The diag- 
nostic and therapeutic implications of 
AvWS will be discussed, and CvWD will 
also be reviewed. 


REPORT OF A CASE 


A 75-year-old man with steroid-depen- 
dent chronic obstructive pulmonary dis- 
ease, stable angina, and a 5-month history 
of chronie lymphocytic leukemia was re- 
ferred to the University of North Carolina 
Hospitals, Chapel Hill, for examination and 
treatment of persistent epistaxis. Over the 
preceding 3 weeks, the patient had been 
treated with cauterization, packing, and 
several outside hospitalizations. Approxi- 
mately 2 weeks prior to admission, he 
underwent upper and lower endoscopic ex- 
aminations for evaluation of melena. These 
examinations were remarkable only for 
gastritis. His symptoms resolved with the 
use of sucralfate (Carafate, Marion, Kansas 
City, Mo) and histamine 2 blockade. The 
patient denied recent use of aspirin or non- 
steroidal anti-inflammatory drugs, a fam- 
ily history of bleeding disorders, or prob- 
lems after previous surgery. 

Results from his physical examination 
revealed multiple oral and oropharyngeal 
petechiae, and an area of diffuse slow bleed- 
ing from the right middle and inferior tur- 
binates. The rest of the examination 
showed unremarkable findings, including a 
guaiac-negative stool specimen. Labora- 
tory data on admission revealed the follow- 
ing: leukocyte count, 50.60 X 10°/L; hemo- 
globin, 128 g/L; hematocrit, 0.39; platelets, 
141 X 10°/L; prothrombin time, 11.3 sec- 
onds (normal, 10.0 to 13.0 seconds); acti- 
vated partial thromboplastin time, 37.6 sec- 
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onds (normal, 21.5 to 32.4 seconds); acti- 
vated partial thromboplastin time mix, 30.8 
seconds; bleeding time, greater than 15 
minutes; factor VIII:C, 0.26 (normal, 0.60 to 
150); factor VIII:vWF, 0.8 (normal, 0.71 to 
210); and factor VIII:RCoF, 0 (normal, 0.71 
to 210). 

Consultation with the hematology-oncol- 
ogy service resulted in a diagnosis of AvWS. 
Thrombin (Thrombostat, Parke-Davis, 
Morris Plains, NJ) and bacitracin-impreg- 
nated Gelfoam sponges (Upjohn, Kalama- 
zoo, Mich) were placed against the right 
turbinates. The patient then received gam- 
maglobulin intravenously (2 gm/kg in a 
constant infusion over 48 hours. Over the 
first 3 days his epistaxis resolved; however, 
his bleeding time remained elevated (>15 
minutes). Inhibitor levels were drawn after 
gammaglobulin therapy, and postinfusion 
values were noted to be decreased from ad- 
mission (1:64 on admission to 1:16 after 
therapy). Due to persistently elevated co- 
agulation parameters, the patient received 
0.3 ug/kg of desmopressin acetate (DDAVP, 
Rorer, Fort Washington, Pa) intrave- 
nously, followed by 30 bags of cryoprecipi- 
tate. Results showed that factor VIII levels 
had increased but that the bleeding time 
continued to be greater than 15 minutes. 
Intravenous gammaglobulin (Sandoglobu- 
lin, Sandoz, Hanover, NJ) was then read- 
ministered. Prednisone therapy was also 
begun. 

Additional treatment of his underlying 
chronic lymphocytic leukemia was initiated 
with cyclophosphamide (Cytexan, Mead- 
Johnson, Evansville, Ind) (200 mg intrave- 
nously) and vincristine sulfate (Quad, In- 
dianapolis, Ind), 2 mg intravenously. The 
bleeding time finally normalized (3.5 min- 
utes) and the patient was discharged with- 
out further bleeding. Follow-up 3 weeks 
after his discharge showed the follow- 
ing results: factor VIII:C, 0.29; factor 
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Factor VIII Complex 


Simplified drawing showing the formation of factor VIII complex. 


List of Abbreviations and Terms 


AvWS, acquired von Willebrand’s syndrome 
CvWD, congenital von’Willebrand’s. disease 





Desmopressin acetate (DDAVP) (1-deamino-8-b-arginine vasopressin) causes release of preformed 


vWF into the circulaion 
Facter Vill complex, see Figure 


Factor VIll:C, the porticn of the factor VIII complex with coagulant (COAG) (clot-promoting) activity; the 
portion that corrects the coagulation defect in classic hemophilia (hemophilia A); also see Figure 

Facter Vill:vWF, von Willebrand factor; synonymous terms include factor VIII:FAG and factor VIII:R; 
fraction that corrects the deficient platelet adherence in CvWD; see Figure 

RCoF activity, ristocetn-induced platelet aggregation; also called factor VIll:RCoF; an indirect mea- 
sure of von Willebramd factor, the protein binds to the platelet’s surface and, in the presence of ris- 
tocetin, causes platelets to aggregate in a time-dependent fashion 


VWF synonym for facor VIll:wWF 





VIIL:vWF, 0.18; factor VIII:RCoF, 0.11; and 
no further episodes o bleeding. 


COMMENT 


Congenital von Willebrand’s disease 
is one ef the most @mmon and heter- 
ogeneous of hertable coagulation 
defects.** Ordinari-y, it manifests at 
an early age following surgery or 
trauma and abates with aging. This 
disorder results from a deficiency of 
vWF, a glycoprotein responsible for 
stabilization of factor VIII complex 
and platelet-vesse wall interaction. 
Although it may be transmitted by an 
autosomal-recessive pattern, 90% of 
all cases are heterqzygous autosomal- 
dominant.*** Unlike the remainder of 
the factor VIII complex that resides on 
the X chromosome. the gene for vWF 
resides on chromosome 12. Synthesis 
of vWF occurs primarily on the vascu- 
lar endothelium, with megakaryocytes 
able to produce smaller amounts. Al- 
ternative, synonymous terms for vWF 
have included factor VIIU:RAG, factor 


VIII:R, and factor VIII:vWF.* The 
higher-molecular-weight vWF is non- 
covalently bonded to a lower-molecu- 
lar-weight factor VIII:C (coagulant ac- 
tivity) to form the factor VIII complex 
(Figure). The site of factor VIII:C 
production remains unknown.’** Von 
Willebrand factor exists as a series of 
multimers (molecular weight, 500000 
to 14000000), with the largest being 
the most hemostatic. The major func- 
tions of vWF are to facilitate platelet 
adhesion to damaged endothelium and 
to help concentrate factor VIII:C in the 
area of the injury to the vessel wall.‘ 

Clinically, CvWD is characterized 
by prolonged bleeding time, a de- 
creased factor VIII:vWF level, and de- 
creased or absent RCoF activity. The 
RCoF activity depends on the binding 
of vWF to a glycoprotein (GP1b) on the 
platelet surface and, therefore, is a 
representative measure of vWF. Fac- 
tor VIII:C levels are variable according 
to the type and variant. There are 
three major types of CvWD. Type 1, 
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also called the “classic form,” is by far 
the most common. Approximately 
70% of patients with CvWD have this 
type. Laboratory tests show decreased 
RCoF activity and factor VIII:C and 
vWF values (the multimeric distribu- 
tion appears normal). Since the only 
defect is decreased release from endo- 
thelial cells, therapy with desmo- 
pressin acetate (0.4 ug/kg) can often 
correct the abnormalities by stimulat- 
ing release of stored factors. Type 2 
CvWD actually consists of several 
variants (A through D), which differ 
according to the multimeric pattern of 
vWF. This type is also referred to as a 
“qualitative vWF deficiency.” The 
largest vWF multimers (the most-ef- 
ficient hemostatic components) are 
missing, while the  less-efficient 
smaller multimers are normal. Both 
vWF and RCoF activity are decreased, 
and factor VIII:C may be normal or 
slightly decreased. Therapy with des- 
mopressin will not be of help and may 
be harmful (in type 2B), since the un- 
derlying defect is qualitative and not 
quantitative. Type 3, also ealled “se- 
vere type 1” is due to dual inheritance 
of codominant vWF genes. Only minis- 
cule amounts of vWF are produced, 
and both RCoF activity and factor 
VIII:C levels are decreased. With this 
type there is usually no family history 
of CvWD, as heterozygotes are asymp- 
tomatic. Homozygotes, however, have 
very prolonged bleeding times and 
clinically manifest severe bleeding. 
Acquired von Willebrand’s syn- 
drome is a disorder that has very sim- 
ilar laboratory and clinical features to 
CvWD, except there is no secondary 
increase in factor VIIEC levels after 
infusion of plasma.’ There is no family 
history of bleeding disorders or his- 
tory of previous bleeding difficulties in 
the patient. Acquired von Wille- 
brand’s syndrome has been reported in 
association with many different dis- 
ease processes; most often these are 
lymphoproliferative disorders or be- 
nign monoclonal gammopathies (eg, 
lymphomas, multiple myeloma, an- 
giodysplasia, myelodysplastic syn- 
dromes, systemic lupus erythemato- 
sus, and chronic lymphocytic leuke- 
mia).™* Most investigators believe this 
syndrome to be caused by autoanti- 
bodies of the IgG class te yv WF.5°:? An 
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inhibitor was identified in the current 
case and was shown to decrease with 
treatment. For whatever reason, anti- 
vWF inhibitors have not been identi- 
fied in all cases of AvWS.™ 

Several theories as to the pathogen- 
esis of this acquired disorder have 
been brought forward. The mecha- 
nisms proposed are the following: (1) 
defective production, processing, or re- 
lease of vWF"; (2) absorption or 
binding of vWF to abnormal cells (ie, 
malignant cells or lymphocytes)***"*; 
and (3) nonspecific binding of IgG to 
vWF, causing enhanced clearance of 
this antigen-antibody complex.*”"** 

Therapy for AVWS varies according 
to the severity of the disease; however, 
the goal of any therapy is to control 
active bleeding and to correct the pro- 
longed bleeding time. Treatment op- 
tions include those used in CvWD and 
several others based on the proposed 
etiologies. Therapy with desmopressin 
may be used to help restore depleted 
factors, as it causes release of pre- 
formed factors from endothelial 
stores. Therapy with desmopressin 
has also been used in the congenital 
variety (type 1) of von Willebrand’s 
disease and may increase vWF levels 
in some patients with AvWS." The 
half-life of these released factors may 
be decreased in patients with AvWS 
and, therefore, may not be adequate 
for prolonged needs such as major 
surgery or trauma. After initial treat- 
ment failure, our patient received the 
recommended dosage of desmopressin 
acetate (0.3 to 0.4 ug/kg) without cor- 
rection of bleeding time. 

The next agent to be used in therapy 
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was cryoprecipitate, a plasma product 
that contains all forms and sizes of 
vWF. It has been reported that some 
commercial forms of cryoprecipitate 
may lack the large-molecular-weight 
multimers, thus proving ineffective. 
Additionally, as a plasma product, cry- 
oprecipitate carries the same risk of 
infection (human immunodeficiency 
virus or hepatitis) and allergic reac- 
tion, as do all plasma products. In an 
attempt to avoid these risks, intrave- 
nous gammaglobulin is now advocated 
as a possible therapeutic option.’ This 
treatment has been used in other auto- 
immune disorders’'*’’ and has shown 
success in some cases of AvWS.*° In 
our case, it did not correct the bleeding 
time, but it did appear to control the 
minor bleeding and decrease the in- 
hibitor titer (1:64 on admission to 1:16 
after therapy). One theory as to how 
intravenous gammaglobulin may work 
is stimulation of production or release 
of preformed vWF, a mechanism sim- 
ilar to that of desmopressin. Although 
not proven, it is postulated that the 
released factors would have decreased 
half-lives. It may also directly affect 
the antigen-producing cells or block 
the Fc receptors on the cells of the re- 
ticuloendothelial system. According to 
Macik et al,’ it most likely involves 
anti-idiotypic antibodies in the poly- 
valent intravenous gammaglobulin 
that are reactive with a variety of fac- 
tor VIII antibody species. As with other 
autoimmune diseases, a response ap- 
pears to last 2 to 3 weeks, with the 
range being 2 days to several months. 

Treating or eradicating the under- 
lying disease often results in improve- 
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ment or cure of AvWS.'° Ultimately, 
treatment of our patient with vincris- 
tine, cyclophosphamide, and pred- 
nisone normalized his bleeding time. 


CONCLUSION 


Since otolaryngologists are often in- 
volved in the diagnosis and treatment 
of patients with bleeding disorders, 
they should be aware of the manifes- 
tations and pathogenesis of these 
problems. Congenital von Wille- 
brand’s disease is one of the most 
common bleeding diatheses and should 
be familiar to all surgeons. Acquired 
von Willebrand’s syndrome is a newly 
recognized entity with laboratory and 
clinical manifestations similar to 
those of CvWD. As is true with all 
medical problems, proper treatment 
requires the correct diagnosis. The 
possibility of AvWS should be kept in 
mind with older patients with lym- 
phoproliferative disorders and recur- 
rent epistaxis or postoperative bleed- 
ing who have no previous bleeding his- 
tory or family history of bleeding 
tendencies. The diagnosis could be eas- 
ily missed if postoperative hemor- 
rhage and/or elevated partial throm- 
boplastin times are treated with 
fresh-frozen plasma without further 
investigation, as is often the case. A 
correct diagnosis may also help avoid 
the risk and complications of plasma 
products and facilitate further treat- 
ment. Even though these patients are 
often treated in conjunction with the 
hematologist, the well-informed oto- 
laryngologist must be prepared to 
evaluate and treat patients with this 
interesting disorder. 
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News and Comment 


Postgraduate Edueation.—The 26th 
Postgraduate Course in Ear Surgery 
will be held from Asril 7 through 12, 
1991 in Nijmegen, the Netherlands. 
For further informetion and a regis- 
tration ferm, contac Professor Dr P. 
van den Broek, Umversity Hospital 
Nijmegen, Department of Otorhino- 
laryngolozgy, PO Box 9101, 6500 HB 
Nijmegen, the Netherlands; 80-540251. 


Eastern European Symposium An- 
nounced.—The International Associa- 
tion of Physicians n Audiology an- 
nounces that the Sixth International 
Symposium on Audplogical Medicine 
will be held in Pécs, Hungary, from 
May 14 through 17, 1991. A satellite 
meeting on audiology will be organized 
in Budapest, Hungary, on May 12 and 
13, 1991. These meetings, which are 
organized by the ENT department of 
Pécs University Medical School, will 
offer topical diagnasis in audiology, 
audiologieal training for the pediatri- 
cian, and other selecced topics. For in- 
formation on professional issues, con- 
tact Dr J.Pytel, ENT Clinic, Munkácsy 
M u 2, H-7621 Pees, Hungary. For 
information concerming registration 
or related questions, contact Judith 
Burjan, Cooptourist. Logodi u 30, H- 
1012 Budapest, Hungary. 


Recent Trends in Electrophysiologic 
Assessment Intraoperative Applica- 
tions.—The Office of Continuing Medi- 
cal Education of tae University of 
Michigan Medical Scnool is sponsoring 
an upcoming conference entitled “Re- 
cent Trends in Electrophysiologic 
Assessment Intraqperative Appli- 
cations.” This course, which will be 
held on March 15 ana 16, 1991, at The 
Towsley Center, Unversity of Michi- 
gan, Ann Arbor, is sponsored by the 
department of otolaryngology of the 
University of Michigan and is designed 
to provide a comprehensive overview 
of state-of-the-art clinical electro- 
physiology in intraqperative applica- 
tions. In addition to didactic presenta- 
tions, demonstration of facial nerve 
and auditory function monitoring will 
be presented. The =mphasis of the 
course will be a practical approach for 
practitioners, presented by a faculty 


representing several disciplines. The 
course is targeted for clinicians having 
prior experience with evoked poten- 
tials who wish to learn about or be- 
come updated on the applications cov- 
ered by the course. Approximately 13 
hours of Category 1 credit will be 
offered. For further information, con- 
tact Julie Jacobs, Office of Continuing 
Medical Education, G-1100 Towsley 
Center-Box 0201, University of Michi- 
gan Medical School, Ann Arbor, MI 
48109-0201; (313) 763-1400. 


Regional Society Meeting An- 
nounced.—The Virginia Society of Oto- 
laryngology-Head and Neck Surgery 
will hold its annual meeting on May 17 
and 18, 1991, at the Omni Waterside 
Hotel, Norfolk, Va. Speakers include 
Robert H. Ossoff, MD, and Richard 
Fadal, MD. For further information, 
contact Donna Scott, 4205 Dover Rd, 
Richmond, VA 23221; (804) 353-2721. 


Otolaryngologic Conference in Flori- 
da.—The Department of Otolaryngol- 
ogy, University of Miami (Fla) School 
of Medicine, will be presenting a med- 
ical conference on “Current Clinical 
Concepts in Otolaryngology—1991.” 
This conference is planned as an up- 
date for the practicing otolaryngolo- 
gist-head and neck surgeon. All as- 
pects of the specialty will be covered in 
concise and practical 20-minute pre- 
sentations followed by a 10-minute 
question-and-answer period after ev- 
ery four lectures. Eminent visiting 
professors and local faculty will share 
their expertise in specific areas of oto- 
laryngology including otology, laryn- 
gology, pediatric otolaryngology, head 
and neck cancer surgery, and facial 
plastic and reconstructive surgery, 
with emphasis on diagnosis and surgi- 
cal treatment. Newer techniques such 
as implantable hearing aids, laryngo- 
plasty, and selective neck dissection 
will be presented. Other topics include 
evaluation of stridor and treatment of 
early laryngeal carcinoma. Discussion 
of recent advances in these and other 
topics will provide participants with 
up-to-date information, enabling them 
to formulate appropriate diagnostic 
and treatment plans in their practices. 
To be held at the Sheraton Bal Har- 
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bour from February 28 through March 
2, 1991, this conference will offer 13.5 
Category 1 credit hours. For further 
information, contact the Division of 
Continuing Medical Education, Uni- 
versity of Miami Schoo! of Medicine, 
PO Box 016960 (D23-3,, Miami, FL 
33101; (305) 547-6716. 


Announcement for the Maurice H. Cot- 
tle Honor Award.—The American Rhi- 
nologic Society is ealling for papers for 
submission for the Maurice H. Cottle 
Honor Award. This award is given by 
the society for clinical or basic rhino- 
logic research. The research commit- 
tee reviews the candidate’s manu- 
scripts and selects the award win- 
ner(s). The amount of the award shall 
be determined by the board. The dead- 
line for submission of your paper is 
May 1, 1991. The award will be given in 
September 1991, at the annual scien- 
tific meeting of the American Rhino- 
logic Society. Please submit your 
manuscripts to Dr George Facer, Sec- 
retary, American Rhinalogic Society, 
200 First St SW, Rochester, MN 55905. 


Society Officers Announced.—The 
American Rhinologic Society an- 
nounces its new officers as follows: 
president, Pierre Arbour. MD, Temple, 
Tex; president-elect, Fred Stucker, 
MD, Shreveport, La; treasurer, Eugene 
B. Kern, MD, Rochester, Minn; secre- 
tary, George W. Facer, MD, Rochester, 
Minn; first vice president, David 
Kennedy, MD, Baltimore, Md; and sec- 
ond vice president, Gera'd Zahtz, MD, 
New Hyde Park, NY. Members of the 
board of directors are the following: 
immediate past presicent, Harold 
Arlen, MD, South Plainfield, NJ; past 
president, Donald Leopoid, MD, Syra- 
cuse, NY; and Frank Lucente, MD, New 
York, NY; Vijay Anand, MD, New 
York, NY; Anthony Yonkers, MD, 
Omaha, Neb; Howard Levine, MD, 
Cleveland, Ohio; Sanford Hoffman, 
MD, Buffalo, NY; and Dale Rice, MD, 
Los Angeles, Calif, directors. The fol- 
lowing have been chosen to be consult- 
ants to the board: Meron Levitats, MD, 
Hollywood, Fla; Richard Trevino, MD, 
San Jose, Calif; Joel Bernstein, MD, 
Williamsville, NY; and Heinz Stamm- 
berger, MD, Graz, Austria. 
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PATHOLOGIC QUIZ CASE 1 


Seth A. Reiner, MD; Jesus E. Medina, MD; Kyung-Whan Min, MD, Oklahoma City, Okla 


A 2-year-old girl presented for eval- 
uation of a slowly enlarging tongue. 
The tongue was noted to be slightly 
enlarged at birth, but the parents 
thought it was normal. However, it 
progressively enlarged, and by the age 
of 18 months, the patient was unable to 
keep it within the oral cavity. Feedings 
had to be maintained by a large nipple 
and bottle placed in the oral commis- 
sure. Accidental biting or other 
trauma to the tongue would cause pro- 


fuse but self-limited bleeding. The pa- 
tient had no evidence of airway ob- 
struction. 

Physical examination revealed an 
active 2-year-old girl whose tongue 
protruded 4 cm out of the mouth. The 
central portion of the tongue had a 2- 
cm scab from recent trauma (Fig 1). 
The tongue was fully mobile, but it was 
too large to fit into the oral cavity. The 
enlargement was limited to the ante- 
rior portion of the tongue, while the 


PATHOLOGIC QUIZ CASE 2 


posterior portion appeared to be nor- 
mal. The enlarged portion of the 
tongue felt firm and was not tender. 
The results of the remainder of the 
physical examination were normal. 
An arteriogram was obtained and is 
shown in Fig 2. A biopsy of the tongue 
was performed with the patient under 
general anesthesia, and the histologic 
findings are shown in Figs 3 and 4. 
What is your diagnosis” 


John J. Zappia, MD; Steven A. Telian, MD; Kenneth D. McClatchey, DDS, MD, Ann Arbor, Mich 


A 38-year-old woman presented 
with a left external auditory canal le- 
sion that had been progressively en- 
larging for the last 5 years. She com- 
plained of pruritus, occasional bleeding 
with manipulation, and intermittent 
external canal obstruction requiring 
débridement. In the past, she had been 
treated with topical corticosteroids 
and antibiotics, with minimal symp- 


tomatic relief. 

Physical examination revealed a 
raised, irregular, erythematous subep- 
ithelial lesion involving the posterior 
and inferior external canal skin begin- 
ning at the bony-cartilaginous junc- 
tion and extending laterally into 
the conchal bowl (Fig 1). A nontender 
left preauricular lymph node, measur- 
ing less than 1 cm in diameter, was 
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palpable. 

Wide local excision of the lesion and 
the underlying cartilage with split- 
thickness skin grafting was per- 
formed. After 6 months, there was no 
evidence of recurrence. Photographs of 
the histopathologic specimen are 
shown in Figs 2 and 3. 

What is your diagnosis” 
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Pathologic Diagnosis: Lymphangi- 
omatous macroglossia. 

Lymphangiomas are rare congenital 
benign tumors that are made up of 
small lymphatic channels lined by a 
single layer of endothelium. They are 
thought to arise from congenital rests 
with new vessel formation.'” There are 
three types of lymphangiomas: capil- 
lary (lymphangioma simplex), cavern- 
ous, and cystic (cystic hygroma). Cap- 
illary lymphangiomas are the rarest 
type. They are formed by small lym- 
phatic vessels lined by a single layer of 
endothelium and are lacking smooth 
muscle.! Cavernous lymphangiomas 
consist of large irregular lymph ves- 
sels and have a fibrous adventitia sur- 
rounding them. Cystic hygromas are 
microscopically similar to cavernous 
lymphangiomas and differ only in the 
gross appearance of larger multicystic 
spaces.! Lymphangiomas may contain 
more than one of the above-mentioned 
patterns, in which case, the lesion is 
categorized according to the dominant 
pattern.’ 

Lymphangiomas can occur in vari- 
ous areas of the body. However, more 
than 50% of them occur in the head 
and neck region. The oral cavity is the 
most common site, with the majority 
of them involving the anterior portion 
of the tongue.2* Approximately T% of 
lymphangiomas of the tongue are as- 
sociated with cervical cystic hygro- 
mas. ?* Lymphangiomas of the tongue 
are most commonly recognized within 
the first year of life, and 60% of them 
cause macroglossia at birth.* The mac- 
roglossia may be caused by diffuse in- 
filtration of the musculature of the 
tongue or, less commonly, by a local- 
ized cystic mass.** Lymphangiomatous 
macroglossia is considered to be one of 
the most common causes of macroglos- 
sia in children.2 The growth of these 
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tumors is usually very slow and may 
remain quiescent for long periods of 
time. The lymphangiomatous tongue 
protrudes from the mouth and be- 
comes dried, fissured, and often discol- 
ored. In this position, it can easily be 
traumatized. The subsequent bleeding, 
secondary infections, or both may 
cause additional enlargement of the 
tongue. Upper respiratory tract infec- 
tions may also cause rapid enlarge- 
ment of the lymphangiomatous 
tongue.*> Sialorrhea and dysphagia 
are frequent symptoms, while airway 
compromise is infrequent because the 
lymphangioma rarely involves the 
posterior portion of the tongue. Lym- 
phangiomatous macroglossia may lead 
to long-term facial structural defor- 
mities such as malocclusion with an 
increased maxillomandibular angle, 
mandibular prognathism, and irregu- 
lar teeth spacing. Delay in speech 
development due to the inability to use 
the tongue for articulation is also com- 
mon. 

Although the diagnosis of lymphan- 
giomatous macroglossia should be 
suspected in an infant with a slowly 
enlarging tongue, other causes of 
childhood macroglossia should be con- 
sidered in the differential diagnosis, ie, 
rhabdomyoma, rhabdomyosarcoma, 
hemangioma, lingual thyroid, and gly- 
cogen storage diseases. An arterio- 
gram is helpful to differentiate a lym- 
phangioma from a vascular malforma- 
tion. The diagnosis of lymphangioma, 
however, could only be established by 
histologic examination. 

Histologically, lymphangiomatous 
macroglossia is characterized by the 
presence of abundant cavernous 
spaces lined by endothelium and filled 
with proteinaceous fluid and lympho- 
cytes, as demonstrated in Figs 3 and 4. 
A lymphocytic infiltrate is frequently 
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found in the connective tissue stroma. 
Muscle fibers may appear atrophic or 
compressed by the abundant lym- 
phatic spaces.’ Fibrosis and increased 
vascularity may be the result of re- 
peated trauma and infection. 

As in other parts of the body, lym- 
phangiomas of the tongue rarely re- 
gress spontaneously. Medical treat- 
ment is useful to manage the acute ep- 
isodes of swelling and infections. It 
usually consists of antibiotics, ste- 
roids, or both.’ Sclerosing agents, dia- 
thermy, cryosurgery, and radiother- 
apy have been used unsuccessfully to 
treat lymphangiomatous macroglos- 
sia’ Surgical excision, usually a par- 
tial glossectomy, remains the treat- 
ment of choice.** Diffuse lymphangio- 
mas are best treated with a large 
wedge resection, while a more discrete 
tumor can be excised locally with an 
adequate margin of normal tissue. 
Surgical excision should be aimed at 
restoring normal speech, cosmesis, 
and function, ie, swallowing. Due to 
the diffuse nonencapsulated nature of 
these tumors, an adequate margin of 
resection may be difficult to obtain, 
which explains the high rate of recur- 
rence after excision. Long-term fol- 
low-up, as well as orthodontic, speech, 
and swallowing therapy, is recom- 
mended. 
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Pathologic Diagnosis: Angiolym- 
phoid hyperplasia with eosinophilia. 

Angiolymphoid hyperplasia with 
eosinophilia is a benign cutaneous le- 
sion that typically appears in the sec- 
ond to fifth decade of life.'? The sex 
distribution varies from 50% to 85% 
female predeminance in  non-Ori- 
entals.™ In Orientals, 85% of cases oc- 
cur in males.'*5 

The head, in part cular the auricular 
area, is the most eommonly involved 
site. The lesiors range from skin 
color to plum, red, or blue and vary in 
size from several millimeters to sev- 
eral centimeters.'= They may be ei- 
ther saft or firm and are usually sessile 
with a raised smoeth or nodular sur- 
face. The frequency of multiple syn- 
chroneus lesions varies and is possibly 
related to the duracion of the disease.’ 

Pruritus is the most common symp- 
tom. Frequent bleeding following mi- 
nor trauma, pain, senderness, and an 
asymptematie en-arging mass are 
other frequent presenting com- 
plaints.'**° Regioral lymph node in- 
volvement has beer noted, but biopsies 
typically reveal reactive hyperplasia. 
Untreated nodes tend to regress either 
spontaneously or following treat- 
ment.* The reported incidence of asso- 
ciated peripheral =osinophilia varies 
from rare’ to as hh as 78%.» 

The-lesions dispExy two characteris- 
tic histopathologxe features.'* The 
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first is a vascular component charac- 
terized by exuberant proliferation of 
capillary vessels with vacuolated en- 
dothelial cells. Some of these vessels do 
not contain erythrocytes and may rep- 
resent lymph channels. The second 
component is inflammatory in nature. 
Dense chronic inflammatory cell infil- 
trates are frequently present with 
mast cells and eosinophils as well as 
histiocytes. There may also be dense 
aggregates of lymphocytes and even 
well-formed lymphoid follicles. The 
vascular component tends to dominate 
in early or active lesions, whereas 
older or quiescent lesions display the 
more chronic inflammatory or lym- 
phoid characteristics. 

The pathogenesis of these lesions is 
uncertain. Although most authors feel 
that there is an inflammatory com- 
ponent,'** a distinct stimulus has not 
been identified. Barnes et al' have sug- 
gested that this entity may be a true 
benign vascular neoplasm with an as- 
sociated inflammatory reaction. These 
authors, along with Grimwood et al,’ 
have identified immunoglobulins in 
the tumors. 

The differential diagnosis is exten- 
sive and includes pyogenic granuloma, 
granuloma faciale, lymphocytoma, 
persistent reaction to insect bite, an- 
giosarcoma, eosinophilic granuloma, 
malignant lymphoma, angiomatous 
lymphoid hamartoma, arteriovenous 


malformation, hemangioma, lym- 
phangioma, nevus, and folliculitis.: 
The most significant lesion to be dif- 
ferentiated is angiosarcoma because of 
the need for extensive resection. 
Although there are reports of spon- 
taneous regression, these lesions typi- 
cally are characterized by slowly pro- 
gressive growth The treatment used 
for our patient and recommended by 
most authors is complete surgical 
excision. Others have used carbon 
dioxide and argon lasers to treat these 
lesions.** Intralesional and systemic 
steroids have been used with variable 
success for control of symptoms but 
not for cure. Irradiation, curettage and 
electrodesiccation, and cryotherapy 
have been used with seme success.'* 
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Classified Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments or 
related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about “BOX NUMBER” advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 
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CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 Times 

or more* 
Cost per word $1.60 $1.45 
Minimum ad: 20 words. per issue 


“In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Closing Date 


The 25th of the second month prior to the issue date. 
Example: The November issue closes September 
25th. No ads can be cancelled after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


archives of 


Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 
800-237-9851 O 813-443-7666 


NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Hoor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 
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Professional Opportunities 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to join busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 


WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group, is seeking a BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship training in facial plastic surgery. City of 63,000 
on Puget Sound, service area of 300,000, and just 30 
miles north of Seattle. Exceptional opportunity for 
professional and personal lifestyle development. 
Send CV to: James Facer, MD, or Richard Lyons, 
MD, The Everett Clinic, 3901 Hoyt Avenue, Everett, 
WA 98201. 


VIRGINIA/NORTH CAROLINA — Opportunities for 
BC/BE otolaryngologists with Virginia multi- 
hospital system near Williamsburg/Chesapeake Bay 
and modern, central North Carolina hospital. Finan- 
cial guarantees. Opportunities include solo, group 
and establishment of two-physician practices. Send 
vitae: Janet Clayton, AM Care Physician Search, 
P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 


OTOLARYNGOLOGIST: Board-certified/board- 
eligible. Physician interested in adult ENT to join 
busy single practice. New office. Hospitals offer 
nasal endoscopy, CO2 and Yag lasers. Please send 
CV to: Frances B. Ehart, Suite 17, 1701 Augustine 
Cut-Off, Wilmington, DE 19803. 














BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 


(501) 782-2071. 
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SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1034 Grove Street, 
Meadville, PA 16335. 


SOUTHERN CALIFORNIA—Rewarding opportuni- 
ty to join Los Angeles’ premier multi-specialty 
group. Generous financial package and partnership 
after two years. For further information, please call 
National Medical Resources at (800) 727-2513. 








Professional Opportunities 


BC/BE OTOLARYNGOLOGIST to join three board- 
certified otolaryngologists (one to retire soon) ina 
multi-specialty clinic of over 190 physicians in 26 
divisions. This position offers an oppartunity to step 
into a ready made, high surgical volume practice 
with excellent salary (range of $110.000-$120,000 
which is negotiable for physicians with experience), 
benefits, paid malpractice insurance,and buying in 
is not required. Dakota Clinic has the latest in tech- 
nological equipment, i.e. CT and MR scanning, 
ABR, etc. Contact’ Dr. John L. Hicks, Director, 
Recruiting Division, Dakota Clinic, Ltd., P.O. Box 
6001, Fargo, ND 58108. (701) 280-3338 or (701) 
280-8520. 


Otolaryngology /Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 
Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 


New facilities, “state-of-the-art” equipment, re- 

search opportunities, and support available. Send 

CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 


WVU Health Science Center 
Morgantown, WV 26506 œ Or call: (404) 293-3457 





BC/BE OTOLARYNGOLOGIST needed to join busy, 
young, BC established general otolaryngologist. 
Facial plastic interest desirable. Fully computerized, 
high-tech oriented practice complete with audiolo- 
gist and ABR. Excellent recreationa! opportunity, 
great family area. Outstanding lifestyie. Send CV to: 
Box #410, c/o AOTO. 


CHIEF OF OTOLARYNGOLOGY: BE/BC to join 
five (5) otolaryngologists in large multi-specialty 
group providing care for BC/BS affiliated HMO as 
well as FFS practice. Excellent salary and benefits 
package. Extensive support system and modern 
facility located in Columbia, Maryland, near medical 
schools and recreational opportunities of the 
Baltimore-Washington, DC area. Please direct CVs 
to: Patuxent Medical Group, Inc., 2 Knoll North 
Drive, Suite 401, Columbia, MD 21045. Attention: 
Physician Recruiter. 


NEW HAMPSHIRE: Upper Connecticut Valley. 
Flourishing community hospital seeks-well-qualified, 
motivated otolaryngologist to establisn ENT service 
and private practice. Beautiful area close to Ivy 
League campus, Sunapee Lakes, Vermont and New 
Hampshire ski areas. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5585. 


OTOLARYNGOLOGIST—BC/BE to join busy 
practice with two BC physicians. Located in Virginia 
Beach, Virginia, a growing, prosperous seaside 
community offering a wide range of recreational 
activities. Primary ENT for 260-bed hespital. Please 
send CV to: Virginia Beach Ear, Nose* Throat Ltd., 
1135 First Colonial Road, Virginia Beach, VA 23454. 


OTOLARYNGOLOGIST—Premier fee-for-service, 
52-year-old multi-specialty group in central New 
York seeks BC/BE otolaryngologist to join existing 
department. Guaranteed salary with two years to 
shareholder status. Cost accounted production 
incentive formula. Reply: Box #412, c/o AOTO. 


SACRAMENTO—75-physician, multi-specialty 
group has opening for second otolaryngologist to 
join rapidly expanding clinic. All overhead including 
insurance paid. Competitive starting salary plus 
incentive. Prefer immediate availability but will hold 
position for right candidate. Contact: Executive 
Director, Mercy Medical Foundation of Scaramento, 
3160 Folsom Boulevard, Sacarmento, CA 95816. 
(916) 733-3397. 











OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 


person to share in a progressive, 
well established practice. 


This well equipped and staffed office 

is located in a modern, 300-bed hospital. The 

community and surrounding area 

has a papulation of 100,000 (+) and provides 

excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pme Ridge Boulevard, Suite 305 
Wausau, WI 54401 


Otolaryngologist 


Board-certified/-eligible otolaryngologist needed as 
associate to join an active four-physician section of 
otolaryngology, practicing all aspects of modern 


otolaryngology. 


This 20C@-physician, multi-specialty clinic serves 

as a referral center for surrounding areas of north- 
eastern >ennsylvania and the Southern Tier of New 
York Stete. Affiliated with progressive 366-bed 
hospital State-of-the-art diagnostic and operative 
equipment available. Medical school teaching 
affiliation provides a stimulating environment. 


Area provides attractive living conditions with ample 
seasonal recreation opportunities. Easy access to 
major metropolitan areas. Excellent salary and 
fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 
Sayre, FA 18840 è (717) 888-5858 
ATTENTION: G.V. Ippolito, Vice President 


ATTENDING 
PHYSICIAN 


St. Luke’s/Roosevelt Hospital 
Center, affillated with the 
Columbia University College of 
Physicians and Surgeons, and 
one of New York City's largest 
voluntary hospitals, Aol stb 
seeks candidates for new lead- 
ership position under a new 
Director of Otolaryngology. 


Candidate must be a highly 
qualified board certified/eligi- 
ble Otolaryngologist. Must meet 
criteria for Columbia University 
faculty appointment 


To be considered, please 
respond with C.V. tc Josephine 
Simpson, Human Resources 
Dept., ST. LUKE'S/ROOSEVELT 
HOSPITAL CENTER, 114th Street & 
Amsterdam Ave., New York, NY 
10025. Equal Opportunity 
Employer M/F. 


ST. LUKE’S\ROOSEVELT 


Hospital Center 


WOE 


OTOLARYNGOLOGIST 


Head and Neck 
Surgeon 


To join three otolaryngologist 
practice. 


O Full range of 
otolaryngology. 


O Excellent family oriented 
community. 


O Progressive sophisticated 
medical community. 


O Surprising cultural 
activities. 


O Practice limited only by 
ability and energy. 


James R. Flynn, MD, MS, FACS 
P.O. Box 2845 


.0. Box 
Cedar Rapids, lowa 52406 
(319) 365-9479 
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Professional Opportunities 


pT lb acer a eae ee Se HE Reta SOY PIT 
EIGHT, NEW ENT OPENINGS. Group, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call: HealthSearch USA, 
(800) 899-2200. 1438 West Broadway, #B210, Tempe, 
AZ 85282. 


ASSOCIATE WANTED: Board-certified or board- 
eligible, to join private practice; Fort Lauderdale 
area. All aspects of ENT surgery. Competitive salary 
and benefit package. Please send CV: Reply Box 
#411, c/o AOTO. 


NORTH CAROLINA—NATIONWIDE. Group/solo 
opportunities. Excellent compensation. Dr. Len 
Goodman, 5600 Executive Center Drive, #102, 
Charlotte, NC 28212. (704) 536-2527. 


BC/BE ENT PHYSICIAN: Join expanding, high 
volume, nine-member multi-specialty group. Sub- 
regional medical campus being developed. Excel- 
lent opportunity plus attractive financial package. 
Located in east-central Montana along the Yellow- 
stone River. Big Sky Country, great outdoors living. 
Good schools, a beautiful place to raise a family. 
Send CV to: Administrator, Garberson Clinic, 2200 
Box Elder, Miles City, MT 59301. 





Faculty Positions 


PAAA Ej AS TRL RES TRS ed re ES 
THE DIVISION OF OTOLARYNGOLOGY of the 
University of South Florida College of Medicine is 
seeking a full-time otolaryngologist, BC, with a spe- 
cial interest in otology-neurotology at the assistant 
professor level. A fellowship in otology-neurotology 
is preferred. The position is tenure earning and 
‘involves clinical practice, resident teaching, and 
research. Contact: Loren J. Bartels, MD, USF COM 
MDC Box 16, 12901 Bruce Downs Boulevard, 
Tampa, FL 33612. (813) 974-2411. The University of 
South Florida is an equal opportunity/affirmative 
action employer. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ———, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 
















OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
Western Michigan 









Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Close to Lake Michigan and 
other outdoor recreational 
activities. 


Kent Otolaryngology 
Associates, P.C. 


P.O. Box 1983 
Grand Rapids, MI 49501 


Phone: (616) 459-8860 





of Choice 


Southern California Permanente Medical 
Group (SCPMG) is recognized as the nation's largest and most respected 
physician-managed, multi-specialty medical group. Our continued growth 
has created practice opportunities in a number of prime Southern California 
locations. 


HEAD & NECK SURGEONS 


We provide you the freedom, technology and resources to focus on quality 
patient care, the collaborative support of knowledgeable colleagues and 
the opportunity to make a significant contribution to your field. In addition, 
you will be eligible for partnership in two years. 







Our compensation and benefits package includes: 
e Guaranteed practice and income e Paid educational and sabbatical leaves 
e Paid malpractice insurance e Life, disability, medical and dental coverage. 


Send your curriculum vitae to: Irwin P. Goldstein, M.D., Associate Medical 
Director, SCPMG, Dept. 098, Walnut Center, Pasadena, CA 91 188-8013. 
Or call: (800) 541-7946. 


Southern California Permanente 
Medical Group 
Partners Practicing Good Medicine 


WZ KAISER PERMANENTE 
KA 


PEDIATRIC 
OTOLARYNGOLOGIST 


The Division of Pediatric Otolaryngology 
at the Children’s Memorial Hospital in Chicago 
has an opportunity for a fellowship-trained pediatric 
otolaryngologist with patient care, teaching and 
research interests. 


Children’s Memorial Hospital is affiliated with the 
Northwestern University Medical School. 


Please contact: 


Lauren D. Holinger, MD 


THE CHILDREN’S MEMORIAL HOSPITAL 
2300 Children’s Plaza, Box 25 
Chicago, Illinois 60614 
(312) 880-4457 
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n 
THE PERMANENTE MEDICAL GROUP | 
NORTHERN CALIFORNIA 


The Permanente Medicai Group, the largest multispecialty group 


Quart practice in the U.S., is undergoing explosive growth in its Northern | 
California region: the San Francisco Bay Area, Sacramento and the 
Central Valley. Our rapid increase in membership has created 
STABILITY practice opportunities throughout the region for additional 


BC/BE Otolaryngologists. 


Our physician-managed group is part of the comprehensive 
LEADERSHIP Kaiser Permanente Medical Care Program. As a TPMG physician, 
you have access to the latest medical technology and resources, the 
support of colleagues in all subspecialties — and the opportunity 
GROWTH to provide excellent health care without the burdens of managing 
a practice. 


TPMG offers many benefits: scheduled time off with cross-coverage 
SUPPORT provided by your colleagues, malpractice insurance, a substantial 








retirement program and special arrangements for physicians 
transferring from established practice. Please call or send CV to: 
REWARDS The Permanente Medical Group, Inc., Richmond Prescott, M.D., 
Physician Recruitment Services, AENT-11486, 1814 Franklin, 
she áth Floor, Oakland, CA 94612. (800)777-4912. EOE 





OTOLARYNGOLOGIST 


Busy clinical and surgical practice seeks BC/BE oto- 
laryngologist as second member of department. 


Located in the northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational and 
recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including 
paid vacaticn and CME; pension and profit sharing 
plans; paid malpractice; health, life and disability 
benefits. 


For further information contact: 


W. EDWIN GOULD, MD 
13986 Maple Knoll Way 
Maple Grove, MN 55369 

(612) 420-5700 





Faculty Positions 


OTOLARYNGOLOGY-Head ard Neck Surgeon— 


The Department of Otolaryngology-Head and Neck 
Surgery, Medical College of Virginia, Richmond, 
Virginia has an opening for a full-time assistant or 
associate professor, beginning November 1990. The 
candidate must be BC or BE. Expertise in head and 
neck surgery is required and neeessary. Experience 
in pediatric otolaryngology is desirable but not 
essential. Contact: Dr. George Williams at (804) 786- 
3965. Or send current CV to: Department of 
Otolaryngology-Head and Neck Surgery, MCV Sta- 
tion, Box 146, Richmond, VA 23296-0146. We are an 
affirmative action, equal opportunity employer. 


The University of Texas Southwestern Medical 
Center is seeking a board-certifred/board-eligible 
otolaryngologist to join a grow'ng Department of 
Otorhinolaryngology as a full-ime assistant pro- 
fessor. Pediatric otolaryngology fellowship or 
extensive experience requirec; interest in pedi- 
atric otology desirable. The position is available 
July 1991. Please send a cursiculum vitae and 
three references to: 


Orval E. Brown, MD 
Chairman, Division of Pediatric Otolaryngology 
Department of Otorhinclaryngology 


The University of Texas Southwestern 
Medical Center at Dallas 
5323 Harry Hines Boulevard 
Dallas, TX 75235-9035 @ (214) 688-3103 


The University of Texas Southwestern Medical 
Center at Dallas is an equal opportunity/affirma- 
tive action employer. 


Computer/Software 


PRACTICE MANAGEMENT, insurance billing, 
medical records, and electromic claims systems. 


American Medica! Software (809) 423-8836. 


Private 
Practice 
Opportunity 


Busy, growing suburban 
Atlanta practice seeks 
high quality new essociate. 
Very attractive compen- 
sation and partnership 
agreements. 


Submit CV to: 


Mr. Charles Thomasson, Ill 


Medical 
Management 
Associates 


6425 Powers Ferry Road 
Suite 270 
Atlanta, GA 30339 
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Research Fund of the 
American Otological Society, Inc. 


Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 


The American Otological Society through its Research Fund is offering 
Research Grant Awards and fulltime Research training Fellowships to 
study otosclerosis and related ear disorders in U.S. or Canadian Institu- 
tions, July 1991 - June 1992. Proposals may include investigations of the 
management and pathogenesis of otosclerosis and underlying pro- 
cesses. Studies of middle ear biomechanics and sound transduction as 
they apply to otosclerosis will be considered. 


RESEARCH GRANTS. Available to physician and non-physician 
investigators; renewable annually for a maximum of $25,000 per year; 
no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 
dents and medical students), fellowship will support 1-2 years’ full-time 
research conducted outside of residency training. Applications must be 
accompanied by sponsoring institution documentation that facilities 
and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked 
by January 31, 1991. Information and application materials may be 
obtained from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, 
Research Fund of the American Otological Society, University of Cali- 
fornia, Davis, Otology Lab, 1159 Surge 3, Davis, CA 95616. 
Telephone: (916) 752-8931. 





For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
State-of-th2-art sup- 
port, financial stabil- 
ity and grewth, qual- 
ity of life second to 
none...to mame a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a patofa — 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recrea-ional ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find ou: more, 
contact... 


Sioux Empire 
Medical Center 


i Carl Jinson 
AP 1200 S. Euclid Ave. 
| Suite 320 MB 1 





l 
A F D4 Siouz Falls, SD 57105 
NS 


1-800-468-3333 









OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in western Massachusetts. 







NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 








This opportunity offers: 


= Competitive salary and benefit programs. 

m Membership in a 35-physician group. 

m Rapidly growing prepaid membership. 

m An environment that encourages innovative approaches to 
health care delivery. 

= Group paid full coverage malpractice insurance. 

mæ Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 

Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road @ P.O. Box 4011 ™ Farmington, CT 06034-4011 















An equal opportunity /affirmative action employer 


CASE WESTERN RESERVE UNIVERSITY 


Director 


Department of Otolaryngology-Head and Neck Surgery 
at 
MetroHealth Medical Center, Cleveland, Ohio 








The MetroHealth Medical Center, a 750-bed major teaching and tertiary care 
hospital of Case Western Reserve University is looking for a Director of the 
newly created Department of Otolaryngology-Head and Neck Surgery. This 
department will be fully integrated with the program at the medical school 
and its residency. 








The position of Director provides an excellent opportunity for a vigorous 
leader, in an institution that is in a phase of rapid growth. The Director must 
have solid clinical, research and administrative credentials. He should be 
enthusiastic and capable to build new patient care and academic programs 
in all branches of the specialty. The appointment will be at the level of an 
associate or full professor. 









Applicants should submit a curriculum vitae and a concise description of 
their clinical and research interests and goals to: 






Fred Behrens, MD, Chairman, Search Committee 


MetroHealth Medical Center 
3395 Scranton Road, Cleveland, Ohio 44109 
The Case Western Reserve University and the MetroHealth Center are equal 


opportunity employers and specifically encourage applications from 
women and minorities. 







Positions Available 


pS Pond TER Be Ns ia ances SE SS EERS 
OTOLARYNGOLOGIST position available at the 


Department of Veterans Affairs Medical Center, 
Asheville, North Carolina, for a board-eligible/board- 
certified otolaryngologist. This 500-bed hospital is 
affiliated with Duke University. Two senior level oto- 
laryngology residents are assigned to the Depart- 
ment of Veterans Affairs Medical Center where a full 
range of surgical procedures are performed. In addi- 
tion to teaching responsibilities, other academic 
pursuits are encouraged and facilities are available 
for basic and clinical research. Asheville is a well 
known vacation and resort center where many cul- 
tural activities are available. There are two universi- 
ties and three colleges. Both private and public 
school systems are excellent and the cost of living is 
reasonable. If you are interested, please reply at 
your earliest convenience to: S.M. Scott, MD, Chief, 
Surgical Service, DVAMC, Asheville, NC 28805. 
(704) 298-7911, Extension 5424. Include a curricu- 
lum vitae. An equal opportunity employer. 


Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOGY 


A one year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 
oto-neuro surgical center. A stipend and 
insurance package is available. 


Application and CV may be mailed to: 
Joseph B. Touma, MD 


HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 
SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 


Fellowship in 
Advanced 
Head and Neck 
Oncologic Surgery 


Approved by the 


American Society for 
Head and Neck Surgery 


Society of Head and Neck Surgeons 


2 years — commencing July 1, 1991 


Department of Otolaryngology 
State University of New York at Buffalo 
Buffalo, New York 


Candidates must be board-qualified in otolar- 
yngology. general surgery or plastic surgery. 


Diploma awarded by SUNY and the two 
Head and Neck Societies upon successtul 
completion. 


Contact: 


John M. Lore, Jr., MD 
Department of Otolaryngology 
State University of NY at Buffalo 
2121 Main Street, Suite 205 
Buffalo, New York 
(716) 862-2782/83/84 


SUNYAB is an equal opportunity affirmative 
action employer and encourages the candidacies 
of women and minorities. 












Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal probiems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


of Memphis 
Department of Otolaryngology 


Le Bonheur Children’s Medical Center 


Memphis, TN 38103 


Otolaryngology Consultants 



























Pediatric 
Otolaryngology 
Fellowship 


July 1, 1992 


Children’s Hospital. 
Boston, Massachusetts 





















































Contact: 











Gerald B. Healy. MD 


CHILDREN’S 


HOSPITAL 


300 Longwood Avenue 
Boston, MA 02115 





FELLOWSHIP IN 
PEDIATRIC OTOLARYNGOLOGY 


AT 


THE JOHNS HOPKINS HOSPITAL 


Beginning July 1992 


ADDRESS INQUIRIES TO: 


ROBERT M. NACLERIO, M.D., F.A.C.S. 
DEPARTMENT OF OTOLARYNGOLOGY 
CARNEGIE 490 
JOHNS HOPKINS HOSPITAL 
600 NORTH WOLFE STREET 
BALTIMORE, MD 21205 
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” NEW SOLUTION 
FOR DRY NOSES 


NEW NON-MEDICATED 
AFRIN SALINE MIST 


® Gently restores moisture to dry © “fl 
inflamed nasal-passages \ 


@,|deai for infants and young 
chileren 


© Car be’ administered as often as -~ 


needed 


-© Safe to use with cold, allergy and 


sinus medicāãtions 
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The complexities of ENG testing call for high technology 
answers. Nicolet Nystar Plus delivers that and adds a 
unique feature—our convenient “touch screen” 
operation. 

Simply by putting your finger on the function 
displayed, you command an entire battery of ENG tests, 
a real plus in darkened testing areas. 

Another plus is the unique curved light bar that 
helps ensure accuracy and minimize retests. Add Nystar 


Plus’ enhanced sensitivity, PC compatibility and detailed 
hard copy reports, and it’s clear why no other ENG 
equipment measures up. 

To find out more about how the high technology 
of Nystar Plus can benefit your 4 
ENG evaluations, get in touch at e 
1-800-356-0007. Nicolet 
INSTRUMENTS OF DISCOVERY 


5225 Verona Rd., Madison, WI 53711-4495 
(608) 271-3333 or FAX (608) 273-5067 


The Nicolet Nystar’ Plus. 
Technology that keeps you in touch. 
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Monocortical Miniplate Fixation of 


Mandibular Angle Fractures 
F. E. Levy, R. W. Smith, R. M. Odland, L. J. Marentette 





External Fixation Using Microplates After 


Laryngotracheal Expansion Surgery 
G. H. Zalzal, E. Deutsch 
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Vasoconstrictors in Facial Plastic Surgery 
D. J. Millay, W. F. Larrabee, R. L. Carpenter 
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Clinical Research in Otolaryngology Journals 
| R. M. Rosenfeld 





Official publication for American Academy of Facial Plastic and 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 





Volume 117, Number 2 


American Medical Association 
Physicians dedicated to the health of America 
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ALSO 
AVAILABLE: I 


HOW MANY UNITS 
OF BECONASE 
CAN YOU FIND? 


Take a closer look. 

How many units of BECONASE 
(compact actuator, aqueous, 
and refill forms) can wou find 

on this page? Send answers 

by 6/15/91 to BECONASE 
DRAWING, c/o A&H, W104, 
Five Moore Drive, Research 
Triangle Park, NC 27709, or 
ask your A&H representative 
for entry card. Each cerrect 
answer will make you aligible 
for grand-prize drawing of a 
$3,000 contribution in-your 
name to the health-care charity 
of your choice. Winners will be 
notified by 7/1/91.’ Hint: there 
are between 1 and 60 units 
shown. Enter as many 

times as 
you like. 






(BECLOMETHASONE DIPROPIONATE. USP) 


E AG) nasal spray 0.042%" 
(BECLOMETHASONE DIPROPIONATE MONOHYDRATE) 


* The drawing is open only to licensed physicians residing in the United States. Employees of 
Allen & Hanburys or Glaxo Inc., their families, and Glaxo’s affiliates, subsidiaries, and 


advertising and promotion agencies may not 
enter. This offer is void where prohibited and is 
subject to all federal, state, and local laws. 

t Calculated on the dried basis. 


BSE358 Printed in USA 


January 1991 
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EDITORIAL 
Fellowship Proliferation 147 


Part I: Impact and Long-range Trends 
Byron J. Bailey, MD, Galveston, Tex 


ORIGINAL ARTICLES 


Monocortical Miniplate Fixation 149 


of Mandibular Angle Fractures 

Frederic E. Levy, MD; 

Robert W. Smith, MD, Minneapolis, Minn; 

Rick M. Odland, MD, Loma Linda, Calif; 
Lawrence J. Marentette, MD, Minneapolis, Minn 


External Fixation Using Microplates After 155 


Laryngotracheal Expansion Surgery 
George H. Zalzal, MD, Ellen Deutsch, MD, Washington, DC 


Vasoconstrictors in Facial Plastic Surgery 160 
Donna J. Millay, MD, Burlington, Vt; 

Wayne F. Larrabee, Jr, MD; 

Randall L. Carpenter, MD, Seattle, Wash 


Contmued on page 125. 
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The Montgomery? ` \ i 
TRACHEAL CANNULA SYSTEM 


Effective wh 

|] Easy to insert and position 

L Flange fits snugly against 
anterior tracheal wall 

L No foreign body projects 
into tracheal lumen 

|] Does not interfere with voice 
production while plugged 


Safe 


|] Faceplate secures cannula until 
tracheotomy is healed 

L Ring washer helps maintain 
cannula in position during long 
term use 

L] Made of flexible medical grade 
silicone which is non- -irritating 
and does not react with tissue 

L Speaking valve has unique cough 
pressure release feature 


Compatible 


|] Ring washer replaces 
faceplate for comfort oe ie ile: 
after tracheotomy eee 
is healed a 

L Easy to clean and care for 


L Plug is easily inserted with a slight . \ 
twist and will remain in place : | 
even during forceful coughing / 
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"Silicone cannula 


Insertion of Tracheal Cannula 








US Patent 4,269,184 





A complete system - from incision to long term tracheotomy management 


SS Long-term 
pranan is = W ` tracheal cannula 
with ring washer and 
Short-term tracheal speaking valve — an extra- 
cannula with faceplate long cannula is available for 
and plug use in obese patients 





ee. Boston Medical Products, Inc. Please request aur 
Cical 87 Rumford Ave., Waltham, MA 02154 WEWCOLOR CATALOG and 
(617) 894-8844 [in Mass] COLOR PROCEDURAL VIDEO. 


rr ducts 800-433-2674/Telex 94-0533/Fax 617-647-1855 
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Your be deserve first-time success* .. 





The only oral antibiotic indicated for sinusitis 


Prescribe 








" \UGMENTIN 
_—* > cmaxiclincavuionate potassium 
First-line for all the right reasons 


Piease see brief summary of prescribing information on 


adjacent page Clinical success rate for sinusitis was greater SmithKline Beecham 
than 99%. Data on file, Medical Department, Pharmaceuticals 


SmithKline Beecham Pharmaceuticals. 


SmithKline Beecham, 1991 Philadelphia, PA 19101 


"F 





Brief Summary of Prescribing Information 
Indications and penp Augmentin is indicated in the treatment of intections 
Caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by 8-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamelia catarrhalis 
Sinusitis Caused by §-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of pean MOCoc cus aureus. E coli. and Klebsiella spp 
Urinary Tract Infections caused by 3-lactamase-producing strains of E coli 
_ Klebsiella spp. and Enterobacter Spo l 
While Augmentin is indicated only tor the conditions listed above. intections 


caused by 94 hale a Organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore, mixed infections caused by 





ampicillin susceptible organisms and 3-lactamase-producing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies. to determine the causative organisms and their suscepti- 


ea Augmentin, should be performed together with any indicated surgical 
procedures 
Therapy my be instituted prior to obtaining the results from bacteriological 


and susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the 8-lactamase-producing organisms listed above. Once the results are 
known, therapy should be adjusted. if appropriate ; 

Contraindications: A history 0 waite reactions to any penicillin is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY. IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS, THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS. CEPHALOSPORINS. OR OTHER ALLERGENS IF 
AN ALLERGIC REACTION OCCURS. AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT. IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While Augmentin possesses the characteristic low 
toxicity of the penicillin group ot antibiotics. periodic assessment of organ 


system functions. including renal, hepatic and hematopoietic function, is advis- 


le during prolonged therapy 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus. ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial pathogens should 

be kept in mind during Bey lf superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
therapy instituted. 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin. 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not Known whether this potentiation of 
ampicillin rashes is due to allopurinol or the mponsicomo present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 
Augmentin should not be co-administered with Antabuse® (disulfiram). 

Sshpeg arg Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been Fg to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
fats at doses up to ten (10) times the human dose and have revealed no evidence 
of pe sen fertility or harm to the fetus due to Augmentin. There are, however 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy only if'clearly needed 

Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labar. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions. height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary 


Nursing Mothers: Ampicillin class antibiotics are excreted in the milk: therefore. 


Caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The maci of 
Side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%) 
nausea (3%), skin rashes and urticaria (3%), vomiting (1%) and vaginitis (1%) 
The overall incidence of side effects, and in particular diarrhea. increased with 

the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 

wee adverse reactions have been reported for ampicillin class 
antibiotics, 


ee Diarrhea, nausea. vomiting, indigestion, gastritis, stomatitis, glossitis, 


airy tongue. enterocolitis and pseudomembranous colitis 


Hides nsitivity reactions: Skin rashes. urticaria, angioedema, serum sickness- 
e 


reactions [urticaria Or skin rash accompanied by arthritis/arthralgia. myalgia 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome} 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary. systemic 


corticosteroids. Whenever such reactions occur, the drug should be discontinued. 


unless the opinion of the physician dictates otherwise. Serious and occasional 

a hypersensitivity (anaphylactic) reactions.can occur with oral penicillin (See 
mings). 

puer moderate rise in SGOT. SGPT. AST, and/or ALT has been noted in patients 

reated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other penicillins and some cephalo- 


sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular Signs/symp- 
. toms may appear during or after therapy and they resolve completely over time 


i mphatic Systems; Anemia. thrombocytopenia, thrombocytopenic 
Tpura. eosinophilia. leukopenia and agranulocytosis have been reported during 
erapy a gaa These reactions are usually reversible on discontinuation 

of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 
ral Nerv sin Reversible hyperactivity, opiate, anxiety, insomnia 
musion, behavioral changes, and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one Augmentin ‘250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘500° tablet every eight hours 

Since both the Augmentin ‘250° and ‘500’ tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250° tablets 
are not equivalent to one Augmentin ‘500° tablet. Therefore, two Augmentin 
‘250’ tablets should not be substituted for one Augmentin ‘500° tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day. based on amoxicillin component. in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 


infections. the dose should be 40 mg/kg/day based on the amoxicillin component, 


in divided doses every eight hours. 
'250' chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 


iso available as Augmentin 125° and 


BRS-AG.L1 
9417095 
c SmithKline Beecham, 1990 


For the most illuminating material available 
on the care of the voice... 


The Voice Foundation 


PUBLICATIONS 


Journal of Voice, available from Raven Press, 1185 Avenue of the Americas, 
New York, NY 10036. 

Published quarterly. Subscription price: 

Individuals — $84.00 (U.S.); $98.00 (Non-U.S.) 

Institutions — $110.00 (U.S.); $125.00 (Non-U.S.) Single copy —$31.00 


From the proceedings prior to the 1985 14th Symposium, transcripts of each 
symposium are published in two volumes: one volume contains the basic 
science papers presented at the symposium, the second volume contains 
the pedagogic and medical material. Available in sets or individually. 


OTHER PUBLICATIONS 
Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 


Transcripts of Panel Discussion, International Symposium on the Larynx, 
University of California, School of Medicine, San Francisco, California. 
42 pp. Softbound $15.00 U.S. 


AUDIO VISUAL CASSETTES 
Vocal Cord Vibration — Minoru Hirano, M.D. (approx. 16 mins.) 


Thyroplasty and Spastic Dysphonia Surgery — Nobuhiko Isshiki, M.D. 
(approx. 28 mins.) 


Also available is a library of 27 audio visual cassettes that covers a variety 
of voice related topics. Available in 3 sizes: y4” U-Matic, 2” VHS and 
“4” Beta. All sizes in NTSC and PAL-SECAM formats. 


For more detailed information on publications and audio visual cassettes, 
please write: 
The Voice Foundation 
40 West 57th Street, Suite 300 
New York, New York 10019 
(212) 581-2530 












We know 2.7 million people 
with unusually large hearts. 











And we hope you'll meet some of them, too. They are the enthusiastic 
volunteers of the AHA, and they generously donate their time and care, 
visiting homes, schools and workplaces everywhere, helping millions learn 
how to reduce their risk of heart disease. Without them, our organization 
wouldn't be the success that it is. If you'd like to volunteer, or simply learn 
more, write us at: 7320 Greenville Ave., Box 9, Dallas, TX 75231. 


American Heart 
Association 


This space provided as a public service. 
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THINK ALERT. THINK SELDANE. 


Maximum on-the-job relief 
from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets BID 
for seasonal allergic rhinitis 


Starts fast and lasts 


©1990 Marion Merrell Dow Inc. 


Before prescribing Seldane, please see brief summary of prescribing information, 
which appears on the reverse side. 
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Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription. 


Seldane (terfenadine) is available as tablets for oral administration. Each 

tablet contains 60 mg terfenadine. Tablets also contain, as inactive ngre 

pons: com starch, gelatin, lactose, magnesium stearate, and sodium 
carbonate. 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation. 


CONTRAINDICATIONS P 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients. 


ECAUTIONS 
General: Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to OT 
Brrlongation (e.g. lemia, congenital OT syndrome) may experience 

prolongation and/or ventricular tachycardia at the recommended dose. 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear. 
Hee genes be related to altered metabolism of the drug, to electrolyte 
mbalance, or both. 


Information for patients: Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
pov a paws: Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential risk 
to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place, 
‘away from heat or direct sunlight, and away from children. 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 


Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
reveaied no evidence of mutagenesis. 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and i post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity. 


Pregnancy Category C: There was no evidence of animal teratogenicity. 
Papanin studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used ot jail only if the 
potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Seldane is not recommended for nursing women. 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation. 


Pediatric use: Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established. 


ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
Studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
ina small number of patients, the dose was as low as 20 mg twice a day, 
of as high as 600 mg daily. 

In controlled clinical studies using the recommended dose of 60 mg b.i.d., 
the incidence of reported adverse effects in patients nga rape was 
similar to that reported in patients receiving placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Controlled Studies’ All Clinical Studies** 
Seldane Placebo Control | Seldane Placebo 
N=761 N=665 N=626"" | N=2462 N=1478 







Dizziness 
Nervousness 


Weakness 

Appetite Increase 
Gastrointestinal System 

(Abdominal distress, 

Nausea, Vomiting, 

Change in Bowel habits) 
Eye, Ear, Nose, and Throat 













Eruption (including rash 
and urticaria) or itching 


ity of treatment in “CONTROLLED STUDIES” was usually 7-14 


**Duration of treatment in "ALL CLINICAL STUDIES" was up to 6 months. 
***CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chlorphenira- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
Which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, and syncope. In controlled 
clinical trials in otherwise normal patients with rhinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinical Significance. 
However, in another study (N=20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms. 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
iNg as possibly associated with drug administration. These include: alope- 
cia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, 

, depression, galactorrhea, insomnia, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia, 
arankan seizures, sinus tachycardia, sweating, tremor, urinary 

uency, and visual disturbance. 


In clinical trials, several instances of mild, or in one case, moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis. In most cases 
available information is incomplete. 





OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing information. 


DOSAGE AND ADMINISTRATION 
One tablet (60 mg) twice shy for adults and children 12 years and older. 
Product Information as of July, 1990 
MARION MERRELL DOW INC. 

tion Products Division 
Kansas City, MO 64114 
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THIRD 


INTERNATIONAL CONFERENCE 


ON 


HEAD AND NECK CANCER 


JULY 26 - 30, 1992 
SAN FRANCISCO MARRIOTT HOTEL 
SAN FRANCISCO, CALIFORNIA 


Sponsored by: 





American Society for 
Head and Neck Surgery 


ot 


Society of Head 
and Neck Surgeons 


Program Chairman: 


Helmuth Goepfert, MD 

Department of Head & Neck Surgery 
UT M.D. Anderson Cancer Center 
1515 Holcombe Bivd. 

Houston, TX 77030 

(713) 792-6925 


Elliot W. Strong, MD 
SHNS Liaison 


To receive further information, contact: 


Conference Chairman: 


Charles W. Cummings, MD 
Department of Otolaryngology/ 

Head & Neck Surgery, BB-1165 
Health Science Building, RL-30 
University of Washington Medical School 
Seattle, WA 98195 
(206) 543-8383 
FAX: (206) 543-5152 


Michael B. Flynn, MD 
SHNS Liaison 


Exhibits Chairman: 


Dale H. Rice, MD 

Department of Otolaryngology/ 
Head & Neck Surgery, Box 795 

LACUSC Medical Center 

1200 North State Street 

Los Angeles, CA 90033 

(213) 226-7315 


Ronald H. Spiro, MD 
SHNS Liaison 


Conference Coordinator: 


We Plan Meetings, Inc. 
Ruth C. Enquist, President 
1503 - 15th Street NE 
Rochester, MN 55904 
(507) 285-1523 


Papers for program consideration 
to be submitted to Program Chairman 


Scanning electron micrograph of 
neutrophil engulfing Candida 
albicans. Both neutrophils and 
macrophages are responsible for 
phagocytosis of invading Candida 
albicans. 


DATA UPDATE: 


THE 
EXPERIENCE 
BUILDS. 


(MCE-ALDAY 


100 mg, 200 e lets J 400 mg IV Injection 
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4 FFECTIVELY TREATS MUCOSAL & 
SYSTEMIC FUNGAL INFECTIONS WITHØ® 
FEW SAFETY CONCERNS 
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Neutrophil phagocytoses Candida alb . 


*Due to the interim nature of these results, statistics are 


provided. Results of multicenter, open-label, 

randomized Clinical trial using Diflucan 100 mg/day for 7 days; clotrimazole 50 mg/day for 14 days. 

Results reflect clinical cure and improvement. 

‘Due to the interim nature of these results, statistics are not provided. Endoscopic cure results of a 
double-blinded, randomized trial comparing Diflucan 100 to 200 mg/day; ketoconazole 200 to 400 mg/day. 
*Open-label trial. Diflucan 100 to 200 mg/day. 

*Due to the interim nature of these results, statistics are not provided. Open-iabel, randomized trial. 
Clinical cure and improvement results. Diflucan 200 to 400 mg/day or amphotericin B 0.3 to 0.6 mg/kg/day. 

‘Multicenter, comparative study. Results reflect successful maintenance without culture confirmed 


relapse and without toxicity necessitating treatment discontinuance as evaluated at a median of 
258 days for Diflucan and 140 days for amphotericin B. Diflucan: 200 mg/day: amphotericin B: 
1 mg/kg/week. 















Provides excellent clinical success in oropharyngeal, 
fm esophageal, and systemic candidiasis, and 
“ae cryptococcal meningitis: 


MUCOSAL CANDIDIASIS 
OROPHARYNGEAL™* 


DIFLUCAN % clotrimazole % 
80% CURED 64% CURED 718 
(205/214 (71/91 


16% IMPROVED 14% IMPROVED 














ESOPHAGEAL” 


(endoscopic cures) 


DIFLUCAN 897 ketoconazole 5 6 
(54/61) (36/64) 


DISSEMINATED” 

























SYSTEMIC CANDIDIASIS 
CANDIDEMIA” 









PERITONITIS” 


DIFLUCAN 41% 
66% CURED Q] (32/35) 


25% IMPROVED 


URINARY TRACT” 


DIFLUCAN % DIFLUCAN % 
69% CURED 91] Ti 53% CURED 19 


22% IMPROVED 26% IMPROVED (30738) 
CRYPTOCOCCAL MENINGITIS 










DIFLUCAN =949% 
52% CURED 
19% IMPROVED (22/31) 








ACUTE THERAPY” MAINTENANCE TO PREVENT RELAPSE” 
DIFLUCAN amphotericin B DIFLUCAN o amphotericin B o 
te % O/ 0 % 
26% CURED — 58 26% CURED 5 5 /0 0? 7 
32% IMPROVED (54/93) 29% IMPROVED (32/58) (102/111) (52/78) 
P=0.00001 





Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ), and skin 
rash (1.8% ).’ 


Rare incidents of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.’ 


Extensive penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water after oral 
or IV dosing.’ 


Oral bioavailability of Diflucan >90% and unaffected by agents that increase 
gastric pH.” 
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4 Diflucan? 
fluconazole) 


100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injecton 





The Antifungal Effectiveness You Need. 
The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement 


The Antifungal Effectiveness You Need. 
The Safety You Want. 
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WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 





LOADING DAILY 
INDICATION DOSE THERAPY 
OROPHARYNGEAL CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL MENINGITIS 
(acute) 400 mg 200 mg* 
CRYPTOCOCCAL MENINGITIS 
(maintenance to prevent relapse) 200 mg 200 mg 


*Doses of up to 400 mg/day may be used based on medical judgment of the patient's 
response to therapy. 


References: 1. McCloskey R, Hathorn J, Buell D: Fluconazole (FLU) vs clotrimazole (CLO) treatment of 
oropharyngeal candidiasis in adults with malignancy. Presented at 30th Interscience Conference on 
Antimicrobial Agents and Chemotherapy. Atlanta, GA, October 24, 1990. 2. Laine L: Esophageal 
Candidiasis in immunocompromised paei Presented at a symposium entitled Advances in the 
Management of Opportunistic nge nfections. Atlanta, GA, October 21, 1990. 3. Data available on 
request from Roerig. 4. Powderly W, Saag M, Cloud G, et al: Fluconazole vs amphotericin B as mainte- 
nance therapy for prevention of relapse of AIDS-associated = recocts meningitis. Presented at 30th 
Interscience Conference on Antimicrobial Agents and Chemot erapy. Atlanta, GA, October 24, 1990. 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of: 


if Somaya and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection, peritonitis, and pneumonia. 
2. Cryptococcal meningitis. 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the results 
of the cultures and other laboratory studies are known; however, once these results become available, anti- 
infective therapy should be adjusted accordingly. 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other azole 
ee agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles. 


Diflucan 





MELALA 


[ucan = 








100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS À 
Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury. Although serious hepatic reactions Nave been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop that 
may be attributable to fluconazole, DIFLUCAN should be discontinued. (See AdversetReactions. ) 
Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
closely and the drug discontinued if lesions progress. (See Adverse Reactions ) 


PRECAUTIONS 

Drug Interactions (See Clinical Pharmacology) = 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administrawon Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-lype anticoagulants is recommended = 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitoring of phenytoin concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine conceatrations in renal transplant 
patients with or without impaired renal function. Careful monitoring of cyclosporinesconcentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide. glyburide and 
glipizide. When DIFLUCAN is used concomitantly with these or other sulfonylurea ora! hypoglycemic agents. 
blood glucose concentrations should be carefully monitored, and the dose of the sulfenylurea should be adjusted 
as necessar 

Rifampin enhances the metabolism of pally administered DIFLUCAN. Depending on clinical circum- 
stances, consideration should be given to increasing the dose of DIFLUCAN when it is. administered with rifampin 

Physicians should be aware that drug-drug interaction studies with other medications have not been 
conducted, but such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at doses 
of 2.5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose) Male rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole, with or without metabolic activation, was eon in tests for mutagenicity in 4 strains of S. 
typhimurium, and in the mouse lymphoma L5178Y system. Cytogenetic studies in vivo (murine bone marrow 
Cells, following oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 g/mL) showed no evidence of chromosomal! mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with dailydoses of 5, 10 or 20 mg/kg 
or with parenteral doses of 5, 25 or 75 mg/kg, although the onset of parturition was slightly delayed at 20 mg/kg 
p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg, dystocia and prolongation of parturition were 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dese) and 40 mg/kg, but not 
at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the number of stillborn pups and 
decrease of neonatal survival at these dose levels. The effects on parturition in rats are consistent with the species 
specific estrogen-lowering property produced by 4 doses of fluconazole. Such a hormone change has not been -ar 
observed in women treated with fluconazole. (See Clinical Pharmacology.) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits during 
organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25, and 75 mg/kg respectively. Maternal weight 
gain was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximately 20-60x the recom- 
mended human dose), no adverse fetal effects were detected. In several studies in which pregnant rats were treated 
orally with fluconazole during organogenesis, maternal weight gain was impaired and placental weights were 
increased at 25 mg/kg. There were no fetal effects at 5 or 10 mg/kg; increases in fetal anatomical variants 
(supernumerary ribs, renal pelvis dilation) and delays in ossification were observec at 25 and 50 mg/kg and 
higher doses. At doses ranging from 80 mg/kg (approximately 20-60x the recommended human dose) to 320 
mg/kg embryolethality in rats was increased and fetal abnormalities included wavy ribs- cleft palate and abnormal 
cranio-facial ossification. These effects are consistent with the inhibition of estrogen synthesis in rats and may be 
a result of known effects of lowered estrogen on pregnancy, organogenesis and parturition 

There are no adequate and well controlied studies in pregnant women. DIFLUCAN should be used in pregnancy 
only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers ; 
It is not known whether fluconazole is excreted in human milk. Because many drugs age excreted in human milk, 
Caution should be exercised when DIFLUCAN is administered to a nursing woman 


Pediatric Use l i 
Efficacy of DIFLUCAN has not been established in children. A small number of patients trom age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinical trials of 7 days or MOE g 
experienced adverse events. Treatment was discontinued in 1.5% of patients due to adverse clinical events and in 
1.3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to U.S marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) me have developed sermus hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Two of thesenepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal cutcome. Because most of 
these patients were receiving multiple concomitant medications. including many known to be hepatotoxic or 
associated with exfoliative skin disorders, the causal association of these reactions with DIFLUCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (219%) than in non-HIV infected 
patients (13%); however, the patterns in HIV infected and non-HIV infected patients were similar. The proportions 
of patients discontinuing therapy due to clinical adverse events were similar in the twagroups (1.5%). 

The following treatment-relatec clinical adverse events occurred at an incidence of 1% or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clinical trials: nausea 3.7% headacne 1.9%, skin rash 1.8%. 
vomiting 1.7%, abdominal pain 1.7%, and diarrhea 1.5%. 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression of relapse of cryptococcal 
meningitis, a statistically significant increase was observed in median AST (SGOT) levets from a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall rate of serum transaminase 
elevations of more than 8 times the upper limit of normal was approximately 1% in flucanazole-treated patients in 
Clinical trials. These elevations occurred in patients with severe underlying disease. predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications. including many known to be 
hepatotoxic. The incidence of abnormally elevated serum transaminases was greater in patients taking DIFLUCAN 
concomitantly with one or more of the following medications: rifampin, phenytoin. isoniazid, valproic acid, or oral 


sulfonylurea hypoglycemic agents m 
GED Roerig 
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Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 


E \\/ater-based formulation 
proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid" 


E Superior to cromolyn sodium In 
relieving total hay fever symptoms? 


| VANCENASE AQ 


aoe beclomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%’ 


Water-based formulation for 
greater patient comfort’ 


‘Calculated on the dried basis. 
Nasalide (flunisolide) Is a registered trademark of Syntex Laboratories, Inc. 


Please see brief summary of prescribing Information and references on following page. 
Copyright € 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 
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References: 1. Bronsky EA, Tarpay M, Tinkelman DA, Bush JKA comparison of two dosing regimens of 
beclomethasone dipropionate aqueous nasal spray and flunisolide nasa! spray in the treatment of acute sea- 
sonal rhinitits. immuno! & Allerg Pract. 1987:1X(5):165/11-170/16. 2. Anderson P, Boyd G, Chatterjee SS, et al. 
A comparison of beclomethasone dipropionate aqueous nasal spray and beclomethasone dipropionate pres- 
surized nasal spray in the mana t of seasonal rhinitis in adults and children. Clinical study report, 1985. 
3. Morrow-Brown H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
spray Avg oye owe nasal spray in the management of seasonal allergic rhinitis. Allergol Immu- 
nopa 


VANCENASE’ AQ 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was oblained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in tne absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa. 

VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
gay ts removal. 

linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 

continued for several weeks or more before a therapeutic result can be fully assessed. Recurtence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease 
pant ONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, caréful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
Orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
ee already on alternate day prednisone regimens for any disease. 

lf recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
eee for discontinuing oral steroid therapy. 

RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids, Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray. 
wy persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 

ray. 

ogee dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps. the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resu sulted in no evidence of carcinogenic activity. 
Mutagenic studies have not been pertormed. 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No “aa Sr or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: |t is not known whether beclomethasone dipropionate is excreted in human milk. 
Because other corticostervids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established. 
ADVERSE REACTIONS in general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray nas 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
EAs one in these studies, implying that these complaints may be related to vehicle components of 
the formulation 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been ee following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS). 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDcp of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENA “AQ Nasal 
Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate; therefore, acute overdosage is unlikely. 


Schering Corporation 

Kenilworth, NJ 07033 USA 

Revised 8/88 16102202-JBS 
Copyright © 1987, 1988, Schering Corporation. All rights reserved. VP-148/16385506 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
April 19-21, 1991 

September 13-15, 1991 
January 17-19, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 
Dissections 
*Canal Wall Up & Down Techniques 
*Cochlear Implant Approaches 


*Mastoidectomy 
“Facial Recess Techniques 


*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


*Stapedectomy Techniques © *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 

Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 
Emmett E. Campbell, M.D. 
Mark Goldstein, MID. 

Timothy J. Siglock, M.D. 

Toni Levine, M.D. 

Stanley Yankelowitz, M.D. 
Christopher Linstrom, M.D. 


For Further Information, contact: 
Arthur Tortorelli, Technical Director 
Temporal Bone Laboratory 

New York Eye & Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 

(212) 979-4196 


SPOLETO SYMPOSIU 


MEDICINE IN THE VOCAL ARTS 








Jon K. ia PhD 
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May 24-27, 1991 
The Mills House Hotel 


Charleston, SC 325 | i 
Charles W. f Voughan. MD 









Evaluation & Management 


of the Professional Vocalist. FOR MORE INFORMATION CONTACT: 






LUCINDA A. HALSTEAD, MD 








Videostroboscopy Workshop 
DEPARTMENT OF OTOLARYNGOLOGY 


Phonosurgic i 
gical Techniques MEDICAL UNIVERSITY OF SOUTH CAROLINA 







Use of Advanced Diagnostic 171 ASHLEY AVENUE 


Instrumentati 
entation CHARLESTON, SC 29425 








Management of Organic & 803-792-7162 


Functional Disorders 


PARTICIPATE IN SPOLETO FESTIVAL - USA! MAY 24-JUNE 9. . 
INTERNATIONAL OPERA, DANCE, MUSIC, THEATER & VISUALARTS. 
BROCHURE & TICKET INFORMATION PROVIDED. 
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An Audiometer That Works 
As Hard As You Do 

Upon power up, the GSI 10 initializes 
to the tone mode for AC or BC testing. 
Test parameters are clearly displayed 
on the upper panel LCD and LED in- 
dicators. Select the test type and the 
appropriate stimuli are automatically 
chosen, with alternatives available. A 
single pushbutton allows selection of 


transducers and flexible routing for 
both ehannels. 


A Proven Track Record 

The time-tested GSI 10 is the aristocrat 
of microprocessor-based audiometers. 
Its quality, flexibility and comprehensive 
range of test capabilities has earned it 
this reputation. 


Human Engineered For Ease 
Of Operation 

Pushbutton convenience allows the 
rapid selection of test parameters and 
facilitates test execution. Attenuator 
dials and tone bars are right at your 
fingertips, giving you complete control. 
COR buttons are located on the front 
panel, within easy reach. Flashing HL 
indicators notify the user when upper 
and lower limits of a transducer have 
been reached. Calibration is maintained 
by computer memory. 


Unparalleled Testing 

Capabilities 

e Masking Level Difference (MLD) 

e Tone and masking intensity tracking 

e Dual Frequency for MLB tests 

è A timer for tone decay testing and 
counter for SISI & speech 

è Speaker/Phone selection for hearing 
aid evaluation 
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è Auxiliary 
intercom 
for test room 
assistant 

e Auto HL utilizing 
Hughson-Westlake procedure 

e Talk forward/Talkback 
communications 

e External input and output 


Bekesy Option — Adds More 

Capabilities 

e Forward or reverse sweep frequency 

e Frequency range 125 Hz - 12,000 Hz 

e Fixed frequency and tone decay 
Bekesy tracings 

è Tinnitus matching via sweep 
frequency 


Remote Option — As Flexible 
As Your Imagination 


Remote allows bidirectional computer 
interface for data transfer (format and 


A Lucas Company 


Grason-Stadler, Inc. 
537 Great Road 
P.O. Box 1400 
Littleton, MA 01460 
Tel: (508) 486-3514 
TWX: 710-437-6892 

FAX: 508-486-8059 
There’s No Substitute 
For The Best 


The GSI 10 Is a““TEN” 


storage). Generate your own 
program for patient data management 
or customized audiometric testing — 
programmable frequencies and signal 
on/off times. 


Top Credentials 


For years Grason-Stadler has built in- 
struments with great diagnostic capa- 
bility and unfailing reliability. The GSI 
10 microprocessor-based audiometer 
is our most powerful. 


Don’t settle for anything less! 


C Please send me the GSI 10 brochure. 


|} Please arrange a demonstration. 


Ee PASTS ELE Weel. 
1 Please return this coupon to: 
i GrasorStadler, Inc. 
i 537 Great Road 

1 P.O. Bex 1400 

l Littleton, MA 01460 
1 A Lucas Company Tel: (603) 486-3514 
TWX: 710-437-3892 
FAX: 586-486-8059 
- Name: 

i 

1 

1 Address: 
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- Telephone: 
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Symposium on Comprehensive Management of 


Cranial Base Lesions 


Microsurgery e Radiosurgery ¢ Endovascular Techniques 


April 28 - May 2, 1991 


The University of Virginia Health Sciences Center, Charlottesville, Virginia 22905 
For Information Contact Charlotte Tolar, Symposium Coordinator 
(804) 982-1838 Fax 977-6279 


DIRECTORS, 
Vinko V. Dolenc, M.D., Ph.D., John A. Persing, M.D., Robert D.G. Ferguson, M.D. 


FACULTY, THE UNIVERSITY OF VIRGINIA 


John A. Jane, M.D., Ph.D. Robert W. Cantrell, M.D. Milton T. Edgerton, M.D. 
Neal F. Kassell, M.D. Paul R. Lambert, M.D. Steven A. Newman, M.D. 
Ladislau Steiner, M.D., Ph.D. Paul A. Levine, M.D. Scott R. Vandenberg, M.D. 
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Guest Speakers 
NEUROLOGICAL 
SURGERY 


Luiz Alencastro, Port Alegre, Brazil 
Ossama Al-Mefty, Jackson, MS 
Donald Becker, Los Angeles, CA 
Derek Bruce, Dallas, TX 

Giampaolo Cantore, Rome, Italy 
Alan Crockard, London, England 
Rudolf Fahibusch, Erlangen, Germany 
Takanori Fukushima, Tokyo, Japan 
Joachim Gilsbach, Freiburg, FRG 
Akira Hakuba, Osaka, Japan 
Takeshi Kawase, Tokyo, Japan 
Shigeki Kobayashi, Nagano, Japan 
Edward Laws, Washington, D.C 
Francis Lesoin, Lille, France 


Donlin Long, Baltimore, MD 

Leonard Malis, New York, NY 
Richard Marsh, Rochester, MN 

John Mullan, Chicago, Il 

Haring Nauta, Baltimore, MD 
Evandro de Oliveira, San Paulo, Brazil 
Dwight Parkinson, Winnipeg, Canada 
David Piepgras, Rochester, MN 
Albert Rhoton, Gainsville, FL 

Jon Robertson, Memphis, TN 

Madjid Samii, Hannover, Germany 
Hirotoshi Sano, Toyoake, Japan 
Laligam Sekhar, Pittsburgh, PA 
Robert P. Spetzler, Phoenix, AZ 
Kintomo Takakura, Tokyo, Japan 
John M. Tew, Jr, Cincinnati, Ohio 
Martin Weiss, Los Angeles, CA 
Joachim Lang, Wurzburg, FRG 


NEURORADIOLOGY 
Alex Berenstein, New York, NY 
In Sup Choi, New York, NY 
Gerard Debrun, Baltimore, MD 
Joseph Eskridge, Seattle, WA 
Alan Fex, Ontario, Canada 
Van Halbach, San Francisco, CA 
Steven Hecht, Pittsburgh, PA 
Dietmar Kuhne, Essen, 

West Germany 
Jean-Jacques Merland, Paris, France 
Jacques Moret, Paris, France 
Luc Picard, Paris, France 
George Salamon, Marseille, France 
John Scott, Indianapolis, IN 
Anton Valavanis, Zurich, Switzerland 
Fernando Vinuela, Los Angeles, CA 


PLASTIC SURGERY 


Richard Albin, Denver, CO 

Robert Hardesty, Loma Linda, CA 
Glen Jelks, New York, NY 

jeff Marsh, St. Louis, MO 

lan Munro, Dallas, TX 

Thomas Mustoe, St. Louis, MO 
Julia Terzis, Norfolk, VA 

Jacques van de Meulen, Rotterdam, 
Holland 
RADIOSURGERY 

Jacob Fabrikant, Berkeley, CA 
Federico Colombo, Vicenza, Italy 
Christer Lindquist, Stockholm, Sweden 


OTOLARYNGOLOGY/ 
HEAD & NECK 
SURGERY 


Paul Donald, Sacramento, CA 
Willard Fee, Jr., Stanford, CA 
Ugo Fisch, Zurich, Switzeriand 
Ivo Janecka, Pittsburgh, PA 
Charles Krause, Ann Arbor MI 
Douglas Mattox, Baltimore, MD 
Victor Schramm, Jr., Denver, CO 
David Schuller, ColumbuseOH 


OPHTHALMOLOGY 
lohn Kennerdell, Pittsburgh, PA 
jack Rootman, Vancouver,Canada 
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Pe 
TEMPORAL BONE SURGICAL DISSECTION COURSES - 1991 


Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 


special emphasis on the common problems encou 

During the day participants dissect tempor 
surgery. Evening lectures and tapes demonstrat 
practiced by the members of the House Ear Clinic, 


January 13-18, 1991 


February 3-8, 1991 
March 10-15, 1991 
April 7-12, 1991 


May 19-24, 1991 
June 9-14, 1991 
September 8-13, 1991 


Physicians $1,100.00 


_ Antonio De la Cruz, M.D., D 


ntered in daily practice. 
al bones and observe selected telecasts of live 
e the techniques of temporal bone surgery as 
Inc. (formerly Otologic Medical Group, Inc.) 


October 13-18, 1991 
November 17-22, 1991 
December 8-13, 1991 


Residents $875.00 
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_ When thick mucus complicates 
SINUS drainage 4 
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Thick mucus can significantly 
increase the pain and discomfort of 
sinusitis. When thick mucus 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients’ relief by increasing the F 
output of thin respiratory tract e 
secretions and helping to drain = 
mucopurulent secretions from the z 
sinuses. And ORGANIDIN is E: 
compatible with the antibiotic of A 
your choice. 


ORGANIDIN Tablets : 
lodinated glycerol 


Liquefies mucus to promote sinus drainage 


Wy, WALLACE LABORATORIES id 
Division offCarter-Wallace, Inc. ; ik SA 
© Cranbury, New Jersey 08512 Please see following page for prescribing information. P sek eee a 


` ORGANIDIN 
(iodinated glycerol) 
Tablets, Elixir, Solution 


Before prescribing, piease consult complete product information, a brief 
summary of which falows: 


INDICATIONS AND USAGE 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract concitions such as bronchitis, bronchial asthma, pulmonary 
emphysema, cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 

CONTRAINDICATIONS 

History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns, and nursing mothers. 

The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant waile taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 
WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use n patients with history or evidence of thyroid disease. 
PRECAUTIONS 
General: |odides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of odides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: \odides may potentiate the hypothyroid effect of lithium 
and other antithyroic drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratagenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir — 1 teaspoonful 4 times a day. 
Solution — 2) drops 4 times a day. 
Children: Up to one-nalf the adult dosage, based on the child’s weight. 


HOW SUPPLIED 

ORGANIDIN is available as: 

Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 

Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 

g Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 

ie Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 

; from excessive heatand moisture. 

ORGANIDIN Elixir amd Solution — Store at controlled room temperature. 

Protect from freezing and excessive heat. 


CRGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W Cranbury, New Jersey 08512 
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ONE-DAY CO2 OTOLOGIC 
LASER WORKSHOP 

March 15, 1991 Dallas, TX 
In this hands-on workshop students wil! learn the 
physics of CO? lasers and the parameters of the LL. 
Med UNILASE microsurgical laser. Objective 
will be to develop a working knowledge of CO2 
laser use in stapedotomy and acoustic neuroma 
surgery. Four UNILASE units will be available 

for use. Certificates of competency in the use of 
the CO? laser will be issued to participants. 


Instructors: S. George Lesinski, M.D. 
Fred D. Owens, M.D. 


Fee: $300; enrollment limited to 12 
physicians 


Further information, contact: 
Claudia Scott, Coordinator 
Dallas Foundation of Otology 
3600 Gaston Ave., Suite 1105 
Dallas, TX 75246 
(214) 820-2823 





GN Porter Memorial Hospital 


ta 





April 5 & 6, 1991 


1. State-of-the-art presentations regarding surgery, 
chemotherapy, and radiation. 

2. Discussion of new and evolving principles in the $ 
care of patients with head and neck malignancy 
such as the use of markers and flow cytometry. 

3. Emphasis on the multidisciplinary approach with 
demonstration treatment panel. 


( AMA, AAFP, AOA & CNA credits applied for) 









Guest faculty will include 


Helmuth Goepfert, M.D. Muhyi Al-Sarraf, M.D. 
Head & Neck Surgery Dept. Hematology & Oncology Div. 
M.D. Anderson Cancer Center Wayne State University 





Rodney R. Million, M.D. Jesus E. Medina, M.D. ‘. 
Radiation Oncology Dept. Otorhinolaryngology Dept. 
University of Florida University of Oklahoma 

Medical School Health Science Center 





For more information, call (303) 778 - 5282. 


CoAdvil 


IBUPROFEN 200 mg /PSEUDOEPHEDRINE 30 mo 


ADVANCED FORMULA 
nO) SS O@EDFAK|D SINUSHRELIEF™ 


® Unique combination: CoAdvil provides 
effective relief of multiple cold and sinus 
symptoms: 
—the proven analgesia/antipyresis of 
Ibuprofen 
—the proven decongestion of 
pseudoephedrine 


® Flexible dosing: One caplet* of CoAdvil 
provides significant nasal decongestion; 
two caplets provide even greater 
decongestion relief. 


è Non-sedating formula: CoAdvil 
relieves cold and sinus symptoms without 
the sedative effects associated with 
preparations containing anihistamines, 


THE FIRST IBUPROFEN 
PSEUDOEPHEDRINE COMBINATION 


Please advise patients to read and follow product labeling. Patients should not take this product if they have hoad a severe allergic 
reaction to aspirin 


DOSAGE: Adults: Take 1 caplet every 4 to 6 hours while symptoms persist. If symptoms do not respond to 4 capilel_2 caplets may be used 
but do not exceed 6 caplets in 24 hours unless directed by a doctor. The smallest effective dose should be jseC 


Reference: 4. independent Clinical Study. Nasal Congestion in Adults. Data on fle, Medical Department, Vhitekall Loboratories 
Appearance of the brown Advil tablet and the tan Coâdvil caplet are trademarks of Whitehall 


WHITEHALL LABORATORIES 
A HEALTH CAREDMISION OF 
AMERICAN HOME PRODUCTS CORPORATION ©1990 Whitenall Laboratories NY. NY ‘Oval-shaped tablet 








CONTINUING MEDICAL EDUCATION COURSES 1990-91 


FUNCTIONAL ENDOSCOPIC SINUS SURGERY 
October 12-13, 1990 & May 17-18, 1991 


Course Chairmen Vijay K. Anand, M.D., William F. Robbett, M.D. 
Featured Guests William R. Panje, M.D., Rande H. Lazar, M.D., 
Eugene B. Kern, M.D. 

Course Description The goal of this symposium is to provide the 
participants an opportunity to learn functional concepts of endoscopic 


sinus surgery with didatic lectures and “hands on” laboratory experience. 


IMPLICATIONS OF OTITIS MEDIA 
October 19, 1990 
Course Chairman Joseph Montano, M.A., C.C.C.-A. 


Featured Guests Charles Bluestone, M.D., Jerome Klein, M.D., 
Judith S. Gravel, Ph.D. 

Course Description The purpose of this course is to identify and 
discuss the treatment and implications of otitis media in children. 
The effects upon hearing, speech, language development and learning 


will be the primary focus. 
TEMPORAL BONE DISSECTION 
November 14-16, 1990 & April 10-12, 1991 
Course Chairman Simon C. Parisier, M.D. 


Faculty Richard J. Bellucci, M.D., Richard Dynia, M.D., 
David R. Edelstein, M.D., 


RHINOPLASTY UPDATE 1991 
March 8-9, 1991 
Course Chairman R. Richard Leinhardt, M.D. 


Featured Guest Robert L. Simons, M.D. 

Course Description This course will explore the troublesome, 
complex and controversial aspects of rhinoplasty and nasal tip 
reconstruction. A broad range of topics including open rhinoplasty, 
tip and osseocartilaginous vault problems, nasal blockade, secondary 
rhinoplasty and current methods of total and subtotal nasal 
reconstruction will be presented. 


MASTERS OF OTOLOGY 
April 13, 1991 

Simon C. Parisier, M.D. 

Michael E. Glasscock III, M.D., 

Richard R. Gacek, M.D. 
Course Description Videotapes of surgical approaches and case 
presentations will be utilized to demonstrate how a variety of chromic 
ear dieases are managed by several of the country's leading otologists. 


ADVANCED CONTACT ND: YAG LASER SURGERY 


April 26, 1991 
Course Chairmen Vijay K. Anand, M.D., 


Course Chairman 
Featured Guests 


Milton Ingerman, M.D., Mark Levenson, M.D., William F. Robbett, M.D. 
Robert C. Wang, M.D., Michael H. Weiss, M.D. Featured Guests K. J. Lee, M.D., 
Course Description The goal of this Dan J. Castro, M.D. 


intensive basic three day course is 
to enhance the surgeon's ability to 
perform the exacting procedures 
required for the treatment of 
common otologic disorders. 


m Course Description Hands on 


MANHATTAN EYE, EAR THROAT HOSPITAL «=> 


Gee R TA My EB NG 


ca FEE SEIT ic ah A I 
OTOLARYNGOLOGY 
HEAD @ NECK- SU R.GcB B+ 


For further information contact Course Coordinat 
210 East 64th Street, New York, New York 10021 


Current 
Communications Inc. 


MAKE EVERY 


or, ENT Seminars; Manhattan Eye, Ear and Throat Hospital 
e (212) 838-9200, ext. 2448 or 2776, FAX (212) 832-9126 


MINUTE COUNT! 


Efficient people get more from their time. Don't lose those "wasted minutes" in every day! 


e Commuting to the office or hospital 
e Waiting between cases in the O.R. 
e Even while exercising, YOU can be productive. 


ANNOUNCING: 


CURRENT COMMUNICATIONS: OTOLARYNGOLOGY audio cassette tapes that keep you 
right up to date by reviewing current otolarygology journals for you in an easy listening 


format. Reviews of Otolaryngology-Head and Neck Surgery.. Archives of Otolaryngology, 
Laryngoscope and other journals are written by practicing otolaryngologists. 


$79, U.S. subscription for 12 monthly tapes. Send check or money order payable to: 


CURRENT COMMUNICATIONS INC. 
BOX 080580 


Subscribe Today! ROCHESTER, MICHIGAN, 48308-0580 
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125, 250, and 500 mg Film-Coated, Easy-to- Swallow Tablets 


therapy with the proven community spectrum `Ñ 
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e treatment of lower respiratory tract infections (bronchitis) and the treatment of upper 
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[Otitis media pharyngitis, ang tonsillitis) Penicillin is the usual drag:of choice in the treatment of oharygngitis and tonsillitis 
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Ceftin® (cefuroxime axetil) Tablets BRIEF SUMMARY 
The orang | is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE T 





PENICILLIN 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH TO ANY PA WHO HAS 


DW DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 
Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, It Is important to 
diarrhea in association with 


antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
DESSE and colestipol resins have been shown to bind the toxin 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
should also be considered. 


drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs during 
therapy, appropriate measures should be taken. 


women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 


mation for Patients: (Pediatric)). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of gastrointestinal adverse events increased with the higher recom- 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
twice a day for one to 2.5 months with no increase in frequency or severity of 


pseudomembranous Š 

Crushed tablets have a bitter taste. in pediatric clinical studies conducted 

with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 

z Rash (0.6% of patients), pruritus (0.3% of patients), and 

been . One case broncho- 


urticaria (0.2% of patients) have observed of severe 
spasm has been reported among the approximately 1,600 patients treated with 
Ceftin Tablets. Of the patients treated with Ceftin Tablets who a 
of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
patients experienced a delayed 
Central Nervous System: Headache occurred in fewer than 0.7% of 
and dizziness occurred in fewer than 0.2% of patients. 
Other: Vaginitis occurred in 1.9% of female patients 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients) 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed 
Eosinophilia (1.1% of patients) and positive Coombs’ test (0.4% of patients) have 
been reported. 

In addition to the adverse reactions listed above that have been observed in 


: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic d tion including cholestasis, rah vear 
syndrome, erythema multiforme, toxic epidermal necro- 
lysis, abdominal pain, superinfection, aplastic anemia, hemo- 
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DIVISION OF GLAXO INC. 
Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo inc. All rights reserved. 





Guilty or Innocent? 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 


Case in point: 


Have you ever discussed your fees with 
another physician? Or shared your feelings 
about an HMO or PPO plan with other MDs 
in town? Unless the doctors you talked to 
were your partners, you may have violated 
U.S. antitrust laws and could face criminal 
prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced 
and stripped of your license. 


This may be the most important book you'll ever read: 


Collective Negotiation and Antitrust 
A Guide for Physicians 


The American Medical Association, Office of 

the General Counsel, has published this book 
to help you avoid antitrust pitfalls and improve 
your ability to bargain effectively with payors. 








To Order, Call Today: 1-800-621-8335 — 





Price: $5.00 (AMA Members ) 
$7.50 (Non-members) 





_/ THE GENTLE 
” NEW SOLUTION 
FOR DRY NOSES 


NEW NON-MEDICATED 
AFRIN SALINE MIST 


© Gently restores moisture to dry * 
inflamed nasahpassages 


@eldea: for infants and young 
children z“ 


OM Can be'administered as often as 
needed 


_ @ Safe tuse with cold, allergysand 
sinüs medications 
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Twenty-fourth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course 


May 20-24, 1991 


Course Director: Henry T. Hoffman, MD, lowa City, IA 
Assistant Director: James L. Netterville, MD, Nashville, TN 
Guest Faculty: Charles J. Krause, MD, Ann Arbor, MI 

James Y. Suen, MD, Little Rock, AR 


This one-week course, designed for both residents and practicing head and neck surgeons, will provide a comprehensive review 
of the current techniques in the management and reconstruction of head and neck neoplasms. Areas covered will include treatment 
of salivary gland, oral cavity, oropharyngeal, laryngeal, paranasal sinus, and thyroid carcinomas. Cadaver dissection under the 
supervision of the faculty to include practical application of local and myocutaneous flaps will be offered. Approved for 40 hours 
CME credit. A concurrent course in Head and Neck Cancer and Reconstructive Surgery for Nurses will be given May 20-23, 1991. 


Fee $1,200.00 
Residents with a letter from department head will receive 50 percent reduction on their fee. 
Enrollment is limited to 60 participants. 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology--Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
lowa City, lowa 52242 
319/356-2166 


Eighth Annual 
lowa Head and Neck Cancer and 
Reconstructive Surgery Course for Nurses 


May 20-23, 1991 


This four-day nursing course will present the comprehensive management of patients with head and neck cancer. 
Topics covered will include current treatment regimes, nursing interventions, and psychological considerations. 


Fee: $225.00 
Enrollment is limited to 40 


For further information contact: 
Marilyn Broxey 
Department of Otolaryngology-Head and Neck Surgery 
The University of lowa Hospitals and Clinics 
lowa City, lowa 52242 
319/356-2166 
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Transderm Scop: 
A scopolamine 
{i programmed delivery 


Transderm Scop should not be used in children. Use with — / 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing f 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on 7 4 
next page before 
prescribing. f ` 














Transderm Scop” 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scōp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm ScOp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scōp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scōp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scōp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scop should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scōp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scōp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scdp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scōp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Sc6p disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scép* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scōp, compared to 50% with Dramamine" 
(P>0.05). 
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The Lucky 


| These children have cheated death. | 

| Not long ago, each of them passed | 

| through the ordeal of cancer. Modern 

| therapies administered to them at St. | 

Jude Children's Research Hospital | 
saved their lives. | 

Thousands of children live today | 
because of the love and dedication of — 
St. Jude's researchers, doctors and | 
nurses. 

But there was something else that 
saved the lives of these children — the 
many Americans who cared enough | 
about the suffering of children to sup- | 
port a hospital devoted enturely to treat- 
ing childhood catastrophic diseases. 

St. Jude depends upon donations 
from concerned people tc continue its | 
work because no family is ever held fi- 
nancially liable for treatment costs in- | 
curred at St. Jude. 

For more information-on how you | 
can help save more children, write to 
St. Jude, P.O. Box 3704, Memphis, TN 
38103, or call 1-800-877-5833. 











| 





il | 





ST. JUDE CHILDREN’S 
RESEARCH HOSPITAL 


Danny Thomas, Founder 








Entex®LA 
Decongests And Drains Without 
Drying Or Drowsiness. 


J FENI iN. l v 40 
There’s Nothing Antiistfámine About It. 
Tease see nest page tor ENI EX LA tull presenbing information 
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What Sinusitis 
hitis Patients Need: 


No Antihistamines 
With no drying or drowsiness 


A Decongestant* 


To open up nasal and sinus passages to relieve pain 


A Moisturizing Expectorant 


‘To thin viscous respiratory secretions so coughs become more productive 


There’s Nothing Antibisfamine About It. 





ENTEX® LA (phenylpropanolamine HC\/guaifenesin) 


DESCRIPTION: Each ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride. ........ 75 mg 
a EEI T A E trad suwenks E aaenes 400 mg 
in a special base to provide a prolonged therapeutic effect. 

This product contains ingredients of the following therapeutic classes: 
decongestant and expectorant. 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, a-(1-aminoethyl)-, hydrochloride (R*,S”), (4, with 
the following structure: 


T 


OH NH; 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-, with the following structure: 
OH 
ae See 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P, compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hydroxypropyl 
cellulose, hydroxypropy! methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate. 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 


ENTEX® LA (phenylpropanolamine HC|/guaifenesin) 


viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent. 

INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract. 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing. 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics. 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with climical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA). 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity ENTEX LA should be given to a pregnant woman only 
if clearly needed. 

Nursing Mothers: It is not known whether the drugs in ENTEX LA are 
excreted in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance of the drug to the mother 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ENTEX® LA (phenylpropanolamine HC\/quaifenesin) 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gasffic irritation. These 
reactions seldom, if ever, require discontinuation of themapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage shouldsprovide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is 
convulsing, comatose, or has lost the gag reflex, im which case perform 
gastric lavage using a large-bore tube. If indicated, follow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at leas: that length of time. 
DOSAGE AND ADMINISTRATION: Adu'ts and chi dren 12 years of age 
and older—one tablet twice daily (every 12 hours); caildren 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours). ENTEX LA is not 
recommended for children under 6 years of age. Tabiets may be broken in 
half for ease of administration without affecting relezse of medication but 
should not be crushed or chewed prior to swallowing 

HOW SUPPLIED: ENTEX LA is available as an orange, scored tablet coded 
with “ENTEX LA” on one side and “0149 0436” on the scored side. 

NDC 0149-0436-01 Bottle of 100; NDC 0149-0436-05-Bottle of 500. 
CAUTION: Federal law prohibits dispensing these products without 
prescription. 

ENXLA-Y1 REVISED JULY 1988 
ENTEX LA-Manufactured by Eaton Laboratories, Inc. Manati, Puerto Rico 
00701. 





* As with all products containing a decongestant, some patients 


may experience nervousness, insomnia, restlessness, headache, 
nausea, or c imitation when using ENTEX LA. These 
reactions seldom require discontinuation of therapy. 


Norwich Eaton 


Norwich Eaton Pharmaceuticals. Inc 
A Procter & Gamble Company 
Norwich, New York 13815-1709 
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In Bronchitis and Otitis Media* 


ONCE-A-DAY 


SUPRAX 


Cetixime/Lederle 


COVERAGE“AND 
CONVENIENCE 
_ NO OTHER ORAL 
ANTIBIOTIC 
CAN OFFER 


+ ¢ Broad in vitro' spectrum’ 
e Highly active against key respiratory pathogens”? 
¢ Proven effective in clinical trials’ '°-"° 














* Due to susceptible organisms. 
t Although a useful guice, in vitro activity may not correlate with clinical response. 
SUPRAX may be administered as a single dose, once a day, or in divided doses bid if preferred. 


study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis. Antimicrob Agents Chemother 1990;34:1041-1044. 13. Kiani R, Johnson D, Nelson B: Comparative, multicenter studies of 
cefixime and amoxicillin in the treatment of respiratory tract infections. Am J Med 1988:85:6-13. 


Please see brief summary of Prescribing Information on adjacent page. 
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SUPRAX* cefixime/Lederle 
BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and neg- 
ative strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase 
positive), and Streptococcus pyogenes. 

Note: For information on otitis media caused by Streptococcus pneumoniae, see 
CLINICAL STUDIES section. 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneu- 
moniae and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its 
susceptibility to SUPRAX. Therapy may begin while waiting for study results and may 
be adjusted when results are known. 

Pharyngitis and Tonsillitis caused by S pyogenes. 

Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, 
including the prophylaxis of rheumatic fever. SUPRAX is generally effective in 

the eradication of S pyogenes from the nasopharynx; however, data establishing 
the efficacy of SUPRAX in the subsequent prevention of rheumatic fever are not 
available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus 
mirabilis. 

*Efficacy for this organism was studied in fewer than ten patients with otitis media. 
CLINICAL STUDIES 

in clinical trials of otitis media in nearly 400 children between the ages of 6 months 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 
34%, B catarrhalis from 15%, and S pyogenes from 4%. 

The overall response rate of S pneumoniae to cefixime was approximately 10% 
lower and that of H influenzae or B catarrhalis approximately 7% higher (12% when 
beta-lactamase positive strains of H influenzae are included) than the response rates 
of these organisms to the active control drugs. 

In these studies, patients were randomized and treated with either cefixime at dose 
regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- 
nine to 70% of the patients in each group had resolution of signs and symptoms of oti- 
tis media when evaluated two to four weeks posttreatment, but persistent effusion was 
found in 15% of the patients. When evaluated at the completion of therapy, 17% of 

patients receiving cefixime and 14% of patients receiving effective comparative drugs 
(18% including those:patients who had H influenzae resistant to the control drug and 
who received the control antibiotic) were considered to be treatment failures. By the 
two- to four-week follow-up, a total of 30% to 31% of patients had evidence of either 
treatment failure or recurrent disease. 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'*’ Cefixime'®’ Control'®’ 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) 1/19 
Moraxella (Branhamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


‘@) Number eradicated/number isolated. 

ib) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but 
were excluded from this analysis because they were resistant to the contro! antibi- 
otic. In 19 of these the clinical course could be assessed, and a favorable outcome 
occurred in 10. When these cases are included in the overall bacteriological evalua- 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered 
to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 

CONTRAINDICATIONS 
Known allergy to cephalosporins. 

WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVI- 
OUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, 
OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN TO PENICILLIN- 
SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- 
HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY 
DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 
OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, 
DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS 
MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY 
MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 
ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY 
MANAGEMENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is a primary cause of severe antibiotic-associated diarrhea includ- 
ing pseudomembranous colitis. Pseudomembranous colitis has been reported with 
the use of SUPRAX and other broad-spectrum antibiotics (including macrolides, 
semisynthetic penicillins, and cephalosporins). It is important to consider this diagno- 
sis in patients who develop diarrhea in association with antibiotic use. Symptoms of 
pseudomembranous colitis may occur during or after antibiotic treatment and may 
range in severity from mild to life threatening. Mild cases usually respond to drug dis- 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- 
trolyte, and protein supplementation. When the colitis is not relieved by drug ciscontin- 
uance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
should be excluded. 
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PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If 
superinfection occurs, take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX (cetxime) in 
patients with renal impairment and those undergoing continuous ambulatory peri- 
toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION.) 

Prescribe cautiously in patients with a history of gastrointestinal disease, particularly 
colitis. 

Drug Interactions: No significant drug interactions have been reportec to date. 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine 
may occur with tests using nitroprusside but not with those using nitroferricyanide. 

SUPRAX administration may result in a false-positive reaction for glucose in the 
urine using Clinitest®,** Benedict's solution, or Fehling’s solution. Use glucose tests 
based on enzymatic glucose oxidase reactions (such as Clinistix*** or Tes-Tape“**). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs 
test may be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no lifetime animal 
studies have been conducted to evaluate carcinogenic potential, no mutagenic poten- 
tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealed 
no fertility impairment in rats at doses up to 125 times the adult therapeutic dose. 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been per- 
formed in mice and rats at doses up to 400 times the human dose and have revealed 
no evidence of harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during laber and delivery. 
Treatment should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAxX is excreted in human milk. Con- 
sider discontinuing nursing temporarily during treatment with this drug. 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 

6 months have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
stools, in pediatric patients receiving the suspension, was comparable to adult 
patients receiving tablets. 

ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient 
nature. Less than four percent (3.8%) of patients in the US trials discontinued therapy 
because of drug-related adverse reactions. Commonly seen adverse reactions in US 
trials of the tablet formulation were gastrointestinal events, which were reported in 
30% of adult patients on either the bid or the qd regimen. Clinically milegastrointesti- 
nal side effects occurred in 20% of all patients, moderate events occurred in 9% of all 
patients, and severe adverse reactions occurred in 2% of all patients. Imdividual event 
rates included diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 
7%, dyspepsia 3%, and flatulence 3%. The incidence of gastrointestinal adverse reac- 
tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
sion was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX 
was discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembra- 
nous colitis, and a few required hospitalization. 

The following adverse reactions have been reported following the use of SUPRAX. 
Incidence rates were less than 1 in 50 (less than 2%), except as noted above for gas- 
trointestinal events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
vomiting. Several cases of documented pseudomembranous colitis were identified 
during the studies. The onset of pseudomembranous colitis symptoms may occur dur- 
ing or after therapy. 

Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Ery- 
thema multiforme, Stevens-Johnson syndrome, and serum sickness have been 
reported rarely. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 

Renal: Transient elevations in BUN or creatinine. 

Central Nervous System: Headaches 3%; dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and 
eosinophilia. Prolongation in prothrombin time was seen rarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal 
necrolysis, superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, 
including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures. particularly in 
patients with renal impairment when the dosage was not reduced (see DOSAGE AND 
ADMINISTRATION and OVERDOSAGE). If seizures associated with drug therapy 
occur, discontinue drug. Administer anticonvulsant therapy if Clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, ele- 
vated LDH, pancytopenia, neutropenia, agranulocytosis. 

OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is 
not removed in significant quantities from the circulation by hemodialysis or peritoneal 
dialysis. Adverse reactions in small numbers of healthy adult volunteers receiving sin- 
gle doses up to 2 g of SUPRAX did not differ from the profile seen in patients treated at 
the recommended doses. 

**Clinitest and Clinistix are registered trademarks of Ames Division, Mites Laborato- 
ries, Inc. Tes-Tape is a registered trademark of Eli Lilly and Company. 
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Editorial 


| Fellowship Proliferation 


Part I: Impact and Long-range Trends 


Oa number of “ellowship educa- 
tional programs providing sub- 
specialty training w thin otolaryngol- 
ogy-head and neck surgery has in- 
creased significantly during the past 
decade. Most of these fellowships are 1 
year in length, and their general pur- 
pose is to provide a “ocused, intensive 
experience for individuals who wish to 
emphasize (or pursie exclusively) a 
subspecialty area n their clinical 
practice or academiceareer. The train- 
ing site for these fellowships varies, 
depending on the particular subspe- 
cialty area. For example, most of the 
head and neck surgery fellowships are 
located within academic institutions, 
and most of the facial plastic and 
reconstructive fellowships are found 
in conjunction with >rivate practices. 
The general attitud= toward fellow- 
ships has been positive within the spe- 
cialty up to this poirt, with the broad 
perception that fellowships provide an 
additional educational experience and, 
therefore, by definition, they must be 
worthwhile. 

Recently, it appears that something 
of a specialty-wide debate is beginning 
to take shape. The growth in the num- 
ber of fellowships has been slow and 
gradual, so that mos= of us have over- 
looked the fundamertal changes that 
are beginning to oecur as a direct 
result of the proliferation of fellow- 
ships. It has now became apparent that 
further expansion of the number and 
type of fellowship programs will at 


some point produce important changes 


t 


in specialty selection by medical stu- 
dents, changes in residency training 
programs, changes in the traditional 
certification process of our specialty, 
and changes in the clinical practice of 
our specialty. 

I would like to make my viewpoint 
clear. I believe that subspecialization 
is a positive, evolutionary process that 
has strengthened our specialty for 
more than a century and will continue 
to do so. If we have the right number 
and type of fellowships, and if those 
fellowships are properly accredited, 
we will educate the next generation of 
physicians more effectively to a level 
that will fill the needs and expectations 
of our patient population. I question 
seriously, however, the attitude that 
all fellowships are good, that the more 
fellowships the better, and that most 
residents need to pursue fellowship 
training. I feel that it is unwise in the 
extreme to view fellowships as purely 
educational experiences with minimal 
impact on the nature of our specialty 
other than to upgrade it. It is time to 
ask a number of probing questions 
concerning fellowships and their im- 
pact on otolaryngology-head and neck 
surgery. All of the answers are not in, 
but by raising the issues we can begin 
to think more clearly and in more an- 
alytical terms about the present and 
future impact on our specialty. 

How many fellowships should there 
be? At the present time there are more 
than 100 fellowship positions listed in 
the new Fellowship Directory being 
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prepared by the American Academy of 
Otolaryngology-Head and Neck Sur- 
gery. Approximately 90 fellows are in 
training, representing about a third of 
the total number of physicians finish- 
ing residency each year. For purposes 
of comparison, there are 290 fellow- 
ships listed in the ophthalmology fel- 
lowship match sponsored by the Asso- 
ciation of University Professors of 
Ophthalmology. There are a number of 
fellowships that exist outside this 
match and the total number of fellow- 
ships in ophthalmology is well over 300 
positions, with about 500 residents 
completing their 3 years of standard 
ophthalmologic residency each year. I 
will elaborate further on the impact of 
fellowship training in ophthalmology 
later in this editorial. 

How will we determine the correct 
number of fellowships in our spe- 
cialty? Who will accept the responsi- 
bility and have the autherity to deter- 
mine the answer to this question? In 
my opinion, this is the responsibility of 
the Residency Review Committee for 
Otolaryngology. Determining the 
number of fellowships is as important 
in its long-range consequences as de- 
termining the number of residency 
training programs and positions. The 
same issues are at work in both envi- 
ronments. 

What types of fellowships should 
exist? What would be the proper dis- 
tribution of subspecialty fellowships 
within otolaryngology-head and neck 
surgery? Should this be determined by 
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the interests, motives, and resources of 
those who wish to direct fellowship 
programs? Should the distribution of 
fellowships be determined by the de- 
mand for them as expressed by those 
residents who wish to become fellows? 
Should the distribution be based on the 
needs of the public, and, if so, who is 
qualified to assess those needs? At the 
present time there are about 46 fellow- 
ships in facial plastic surgery, with 33 
of these fellowships having the spon- 
sorship of the American Academy of 
Facial Plastic and Reconstructive Sur- 
gery. There are approximately 24 fel- 
lowships in head and neck oncologic 
surgery (16 are sponsored/“accredited”’ 
by the Joint Council for Approval of 
Advanced Training in Head and Neck 
Oncologic Surgery). In addition, there 
are about 15 fellowships in otology/ 
neurotology, 16 fellowships in pediat- 
ric otolaryngology, and about five fel- 
lowships in other subspecialties. 
What are the educational objectives 
of the existing fellowships? What are 
the motives of those who currently di- 
rect, sponsor, and accredit fellow- 
ships? Are these objectives and mo- 
tives the correct ones? In my opinion, 
the proliferation of fellowships up to 
this point has been a combination of an 
increasing degree of subspecialization, 
societal needs, educational resources, 
and specialty politics. Existing fellow- 
ships are a reflection of specific local 
educational strengths as they have 
been developed by individuals, group 
practices, and university training pro- 
grams. One important concern is the 
finite limits that exist for training re- 
sources and it is troubling to find pres- 
sure to push beyond these limits of ed- 
ucational excellence into marginal 
training environments. It appears that 
one motive for establishing fellow- 
ships is the desire to strengthen our 
specialty’s position in certain areas of 
turf conflict. Personally, I see nothing 
wrong with this and I do not express 
that view in any negative manner, as it 
is simply an effective strategy for com- 
peting with others on the basis of ad- 
ditional training and experience. This 
is the sort of competition that is 


healthy in terms of its ultimate effect 
of upgrading the level of patient care 
available to the public. 

One area of recent concern to many 
practicing otolaryngologists has been 
the pressure to link fellowship train- 
ing to modifications in specialty board 
certification. This has taken the form 
of autonomous, non-American Board 
of Medical Specialties certifying 
boards, as well as a strong push for 
“added qualifications” in subspecialty 
areas. The obvious by-product of this 
thrust has been a serious level of divi- 
siveness between subspecialists and 
generalists within otolaryngology- 
head and neck surgery. This tension 
cannot be ignored. 

The next question that needs to be 
answered is “What is the motivation of 
those who pursue fellowship 
training?” In most instances, the pri- 
mary motivation is the quest for addi- 
tional expertise that will provide bet- 
ter patient care. New concepts and 
technology must be mastered by the 
subspecialist in order to bring the best 
that is available to the operating room 
and the office. Another motivation ex- 
pressed frequently is the development 
of a clinical practice in an area of great 
interest and satisfaction as perceived 
by the individual surgeon. One pri- 
mary goal of many physicians is to es- 
tablish a subspecialty practice that is 
selective in the scope of patients one 
treats. Somewhat less altruistic are 
issues such as the perception that fel- 
lowship training provides for easier 
hospital credentialing, increased in- 
come, additional “job security,” pro- 
tection from malpractice suits, and 
getting an edge on the competition in 
terms of attracting referrals from 
other physicians and from patients. 
One point is clear in regard to all of 
these issues, and that is the growing 
perception among residents that fel- 
lowships are desirable and even neces- 
sary. Most of the applicants being in- 
terviewed for our residency this year 
express an intention to pursue fellow- 
ship training. If this is a representa- 
tive sample of those entering training 
across the country, we can anticipate 
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that the majority of otolaryngologists 
finishing training in a few years will be 
seeking, and possibly finding, fellow- 
ship training opportunities. 

A fundamental issue underlies the 
next question, “What is the curriculum 
in these fellowship programs?” This 
question forces us to define the subtle 
differences between fellowship train- 
ing and preceptorship tra:ning. A fel- 
lowship should have a curriculum that 
is standardized, broad, and deep. 
Those in training should arn the ba- 
sic science principles that underlie the 
clinical decisions being made. Options 
and alternatives should be explored, | 
and critical analysis of indications, 
techniques, and results must be an on- 
going activity. The curriculum must go 
beyond learning to do operations and 
learning to treat a series of patients 
seen in practice. In my opimion, fellow- 
ship opportunities are quite uneven in 
terms of their approach te curriculum 
content. There is a need for carefully 
developed standards and a mechanism 
of oversight to assure that these stan- 
dards are being met. 

Who is doing the quality assurance 
and the accreditation for sellowships? 
In some instances this is being done by 
professional societies that have their 
own agenda, not always focused criti- 
cally on educational principles. The 
quality control and accred:tation func- 
tions should be managed by the Resi- 
dency Review Committee for Oto- 
laryngology. 

The answers to these questions will 
determine the nature of Fow our spe- 
cialty is practiced beyond the year 
2000. These same answers will also be 
fundamental in defining the role and 
scope of “general otolaryngology” and 
the “general otolaryngologist.” 

Next month we will conclude this 
editorial with some thoughts about 
fellowship program accreditation, in- 
dividual certification, and some of the 
parallels between what has happened 
in ophthalmology and whet is happen- 
ing in otolaryngology-head and neck 
surgery. 

BYRON J. BAILEY, MD 
Galveston, Tex 


Editorial 


Monocortical Miniplate Fixation of 


“* Mandibular Angle Fractures 


Frederic E. Levy, MD Robert W. Smith, MD; Rick M. Odland, MD; Lawrence J. Marentette, MD 


è Noncompression monocortical mini- 
plate fixation of mandibular fractures has 
become a reliable msthod of providing 
rigid fixation and elimmating the need for 
intermaxillary fixatior. Recent studies, 
using a variety of internal fixation tech- 
niques, have described high complication 
rates at the mandibula angle. This article 
compares the use of owe miniplate vs two 
minipiates in treatment of angle fractures. 
Since September 1985, 61 patients with 
63 mandibular angle fractures have been 
treated with miniplate. Forty-four frac- 
tures were fixed with iwọ miniplates. Six 
complications (3.1%) occurred, five of 
which were in the or=-miniplate group. 
The complication ra in the double- 
miniplate group is the owest reported of 
any plating technique The use of two 
miniplates has proved to be an effective 
method of treating mandibular angle frac- 
tures. 

(Arch Otolaryngol mead Neck Surg. 
1991; 117:149-154) 
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"T ceatizionsl open methods of man- 
dible fracture fixation included 
wire osteosynthesis and intermaxil- 
lary fixation (IMF).' Plating tech- 
niques, the current state of the art, 
achieves rigid fixation and obviates the 
need for IMF. Both compression and 
noncompression plating systems are 
currently in use. 

Proponents of compression plating 
systems claim that rigid fixation can- 
not be attained without bicortica] 
screw engagement.** Nevertheless, 
Michelet et al’ and Champy et al‘ have 


documented low complication rates 
with noncompression monocortical 
miniplate fixation. Through an in- 
traoral approach, miniplates can be 
applied to fractures at all points of the 
mandible. Fractures between the men- 
tal foramina are approached with a 
standard genioplasty incision. Angle 
fractures are accessed via a sagittal 
split osteotomy incision. The advan- 
tages of miniplates include: (1) avoid- 
ing an external incision, (2) eliminat- 
ing potential for inferior alveolar and 
marginal mandibular nerve damage, 
and (3) simultaneous surveillance of 
fracture line reduction and occlusal 
relationships. For these reasons, 
miniplate osteosynthesis has become 
the plating method of choice at our in- 
stitution. Overall complication rates 
for compression and noncompression 
fixation of mandible fractures have 
been the same.” 
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The frequent involvement of the 
mandibular angle in jaw fractures (up 
to 28.5% ) can be attributed to its thin 
cross-sectional bone ares and the pres- 
ence of the third molar tooth socket.’ 
Several recent studies have docu- 
mented high complication rates for 
internal fixation of the mandibular 
angle.” At the University of Minne- 
sota-affiliated hospitals, a two- 
miniplate technique has been devel- 
oped for angle fracture stabilization. 


MATERIALS AND METHODS 
Materials 


Mandibular angle fractures treated at 
the University of Minnesota~affiliated hos- 
pitals between September 1985 and October 
1989 were reviewed retrospectively. Only 
those fractures repaired with monocortical 
miniplate fixation technique were included 
in the study. Infected or comminuted frac- 
tures were not treated with miniplates. 

The number and sites of fractures were 
recorded, as well as the presence or absence 
of IMF, duration of IMF, number of 
miniplates used, and whether or not teeth 
were extracted. Complications were tabu- 
lated; these were defined as imfection, mal- 
occlusion, delayed union or nonunion, de- 
hiscence, osteomyelitis, and nerve injury 
secondary to surgical manipalation. 

The following treatment categories were 
established: (1) one miniplate/no IMF, (2) 
one miniplate/IMF, (3) two miniplates/no 
IMF, and (4) two miniplates IMF. 

Postoperative follow-up examinations 
were typically performed at L, 2, 4, 6, and 12 
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Table 1.—Associated Fractures 
Observed in 61 Patients With 
Mandibular Angle Fractures 


Subcondylar 
Angle 

Body 
Parasymphyseal 
Ramus 





weeks, with additional examinations if nec- 
essary. Postreduction panoramic radio- 
graphs were taken in most cases. 


Surgical Technique 


The surgical procedure is undertaken as 
soon as possible after the injury. General 
anesthesia is administered with nasotra- 
cheal intubation. Intravenous antibiotics, 
usually penicillin G or cefazolin, are given 
preoperatively. The teeth are brushed, and 
the mouth is irrigated with chlorhexidine 
rinse. Dental extraction with meticulous 
mucosal closure is carried out on nonviable 
teeth in the fracture line. Premorbid occlu- 
sion is reestablished via bimanual manipu- 
lation. This is secured through either clas- 
sic arch bar fixation, Ivy loops, or Gilmer 
ligatures. 

An incision identical to that for sagittal 
split osteotomy is made over the external 
oblique line, beginning from the first molar 
tooth to halfway up the ascending ramus on 
the buccal side. If the third molar tooth was 
extracted, the incision incorporates the 
split mucosa of the tooth socket. The peri- 
osteum is then elevated off the mandible 
exposing the fracture site. Bone holding 
forceps are applied, if necessary, to realign 
and stabilize the fragments. 

Through the intraoral incision, a four-, 
five-, or six-hole, noncompression monocor- 
tical miniplate (Champy, Martin Co, Tiib- 
ingen, Federal Republic of Germany, or 
Würzburg, Oswald-Leibinger Co, Tübingen, 
Federal Republic of Germany) is carefully 
contoured to the superior buccal cortical 
area of the mandible across the fracture 
line (Fig 1). The miniplate must contact the 
bone surface throughout its length. The 
screw holes are created, drilling through a 
trocar inserted through the skin adjacent to 
the fracture. A low-speed drill is employed, 
and copious irrigation is used to prevent 
thermal bone injury. The drill holes are 
secured with self-tapping monocortical 
screws applied through the trocar. 

The second miniplate (a four-, five-, or 
six-hole plate) is then contoured to the 
mandibular surface along the external 
oblique line (Fig 1). Through the intraoral 
incision, the miniplate is held along the 
mandibular surface. The screw holes are 


Fig 1.—Location of miniplates used in treatment of mandibular angle fractures, superimposed on 


Champy’s ideal line of osteosynthesis. 


Table 2.—Results of Treatment of Mandibular Angle Fractures, September 1985 
Through October 1989° 


No. of Fractures 


p E, 


Mandibular 
Angle 
10; 6 left and 
4 right 


One miniplate/no IMF 


9; 3 left and 
6 right 


One miniplate /IMF 


(average IMF, 
23 days) 


Total an 


Associated 


Cemplication 


Complications Rate, % 


Infection—drained, in- 
travenous antibiotics 

Anterior open-bite mal- 
occlusion—ortho- 
dontia 


Infection—drained, in- 
travenous antibiotics 

Infection—drained, in- 
travenous antibiotics 

Nonunion—lag screw, 
external fixation re- 
quired 


Two miniplates/no IMF 18; 14 left and 10 or 0.0 
4 right 


14; 11 left and 
3 right 


Two miniplates / IMF 
(average IMF, 
23.5 days) 


Infection /abscess— 
drained, packed, in- 
travenous antibiotics 





* 12 patients with inadequate follow-up. IMF indicates intermaxillary fixation. 


created transorally with the low-speed 
drill. At least two screws are used on each 
side of the fracture line. Again, liberal irri- 
gation is employed. 

Once IMF is released, the fracture line is 
checked for mobility, and occlusion is ex- 
amined to see that premorbid relationships 
have been restored. Copious irrigation is 
performed to clear bony: and/or metallic 
particles. A 0.25-in Penrose drain is placed 
through the intraoral incision. Mucosa is 
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reapproximated using 3-0 and 4-0 polyglac- 
tin 920 suture (Vicryl). When IMF is un- 
necessary for associated fracture stabiliza- 
tion, arch bars or wires are removed from 
the teeth. The external stab incision is 
closed with 5-0 chromic suture. A post- 
reduction panoramic radiograph (Panorex) 
is taken, and the patient is administered 
intravenous antibiotics. Discharge from 
the hospital usually occurs on the first day 
postoperatively. 
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Fig 2— Panoramic radiograph (preoperative) of patient with left man- 
dibular angle fracture. 


RESULTS 


Sixty-one patients with 63 mandib- 
ular angle fractures were reviewed in 
this study. There were 52 men and nine 
women ranging in age from 18 to 47 
years (mean age, 28.6 years). Thirty- 
one patients had one associated man- 
dible fracture, and three patients had 
two associated fractures. The most 
common location of associated mandi- 
ble tractures was the contralateral 
parasymphyseal area (51% ) (Table 1). 
Forty-five patients (71.4% ) had a left- 
sided angle fracture and 18 patients 
(28.6%) had a right-sided fracture. 
Two patients sustained bilateral angle 
fractures. 

Nine of 19 patients with adequate 
follow-up in the one-miniplate group 
had associated mandible fractures. 
Contralateral fractures included four 
parasymphyseal, two body, one ramus, 
and one subcondylar fracture. One pa- 
tient sustained an ipsilateral ramus 
fracture. Twenty-two associated frac- 
tures-were noted in the patients in the 
two-miniplate group with adequate 
follow-up. Contralateral fractures in- 
cluded 11 parasymphyseal, four angle, 
two body, and twe subcondylar frac- 
tures. Two patients had ipsilateral 
subcondylar fractures, and one patient 
had an ipsilateral body fracture (Table 
1). 

All patients were dentulous. Twelve 
patients had teeth extracted, all of 
which were either No. 17, 18, 30, or No. 
32. The average follow-up time was 19 
weeks; 39 patients (75% ) were followed 
up for at least 3 months. The majority 
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Fig 3.—Panoramic radiograph (3 months postoperatively) depicting 
healed angle fracture with miniplates in position. The oblique line plate | 


spans the third molar tooth socket. This case nicely depicts the stability 
provided by two miniplates when a third molar tooth involved in the frac- 


ture line is extracted. 


(seven) of the 12 patients with 6 to 12 
weeks of follow-up had later clinic vis- 
its other than in the otolaryngology 
department. Complaints referrable to 
their jaw fracture were registered in 
none of the clinic visit notes. A mini- 
mum follow-up time of 6 weeks was 
accepted, thus excluding 12 patients 
from the statistically analyzed group. 
Only two patients had their mini- 
plates removed. 

Two overall categories were estab- 
lished. The first category, representing 
early experience with miniplates, de- 
scribes patients receiving one mini- 
plate. The second category describes 
patients receiving two miniplates. 
These were further divided into the 
following groups: (1) one miniplate/no 
IMF, (2) one miniplate/IMF, (3) two 
miniplates/no IMF, and (4) two mini- 
plates/IMF. Associated mandibular 
fractures were treated with miniplate 
fixation, except for subcondylar frac- 
tures that necessitated IMF only. Ini- 
tially, patients treated with two mini- 
plates were alternately assigned IMF 
or no IMF. Thus, ‘ive patients were en- 
tered into the two-miniplate/IMF 
group who did not have associated 
fractures. No difference in therapeutic 
outcome was noted. All subsequent 
patients with isolated angle fractures 
received miniplates only. The average 
duration of IMF was 23 days in the 
one-miniplate category and 23.5 days 
in the two-miniplate category. 

Complications were defined as infec- 
tion, malocclusion, delayed union or 
nonunion, dehiscence, osteomyelitis, 
and nerve injury secondary to surgical 
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manipulation. 

In the one-miniplate category, five of 
19 patients experienced complications 
(Table 2). These included three infec- 
tions, one delayed union, and one an- 
terior open-bite malocclusion. All of 
the infections were noted within the 
first week postoperatively. Two of the 
three patients who developed infec- 
tions were in the one-miniplate/IMF 
group. Treatment in all three cases of 
infection consisted of intraoral inci- 
sion and drainage anc intravenous an- 
tibiotics. Two of three patients in the 
one-miniplate category who had a 
tooth extracted develcped an infection. 
These patients proceeded to union 
without further problems. Nonunion 
was noted in one patient at 3.5 months 
postoperatively, on removal of his 
miniplate. This patient removed his 
IMF within the first postoperative 
week. A lag screw was placed, and bi- 
phase external fixation was main- 
tained for 2 months. He eventually 
achieved union. The patient who de- 
veloped an anterior open-bite maloc- 
clusion responded well to orthodontic 
manipulation. 

Only one of 32 patients receiving two 
miniplates experienced a complication 
(Table 2). One of eight patients in the 
two-miniplate categery who had a 
tooth extracted developed an infection. 
This patient was in the two-miniplate/ 
IMF group. An infection occurred, 
which was successfully managed with 
incision and drainage and intravenous 
antibiotics. Uneventful healing en- 
sued. 

There were no instances of delayed 
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Source/Year/Location 


sign, IMF absent. 


union, dehiscence, osteomyelitis, or in- 
ferior alveolar nerve injury due to 
surgical manipulation in either group. 
Statistical evidence (x? = 6.16, 
P < .025) indicates that the higher 
number of complications observed in 
the one-miniplate group was not 
merely due to chance (Figs 2 and 3). 


COMMENT 


The mandibular angle is that por- 
tion of the jaw which is interposed be- 
tween the thicker tooth-bearing man- 
dibular body and the thinner ascend- 
ing ramus.’ The masseter muscle 
covers this area laterally, inserting at 
the body-angle interface, as well as at 
the angle itself. In the angle region, the 
cross-sectional bone area decreases as 
the alveolar ridge becomes more me- 
dial. The third molar tooth is located 
precisely at this point of angulation 
between the posterior body and the 
ramus.' Unerupted or impacted wis- 
dom teeth create an area of weakness, 
thus, the fracture line often encom- 
passes the third molar tooth socket. 
These two anatomic factors account 
for the frequent involvement of the 
angle in jaw fractures.’ 

A fracture of the angle is termed fa- 
vorable or unfavorable, depending on 
the direction of the fracture line in the 
horizontal and vertical plane and the 
consequent potential for displacement. 
Most mandibular angle fractures ex- 
tend from the surgical angle down- 
ward and backward.’ An upward, for- 
ward, and medial displacement of the 
ramus occurs due to the pull of the el- 
evator group of muscles, ie, the mas- 
seter, medial and lateral pterygoids, 
and the temporalis muscles. The ante- 


Table 3.—Comparison of Results of Recent Studies on Mandibular Angle Fixation * 





One mini 





Complications, 


Technique IMF No. (%) 









late 


rior fragment is displaced downward 
and inward by the depressor group, ie, 
the geniohyoid, genioglossus, mylohy- 
oid, and digastric muscles. The result- 
ing forces are tensile at the upper bor- 
der and compressive at the lower bor- 
der of the mandibular angle. 

The traditional open method of 
mandible fracture treatment consists 
of wire osteosynthesis of bone frag- 
ments and 4- to 8-week IMF.” Poten- 
tial problems of IMF are well known 
and include compromised oral airway, 
inadequate nutritional intake with 
weight loss, social inconvenience, tem- 
poromandibular joint articular carti- 
lage thinning or ankylosis, and patient 
noncompliance with frequent removal 
of arch bars.'''*! Metal plate stabili- 
zation, either by compression or non- 
compression technique, is now consid- 
ered the state of the art. Plating 
achieves rigid fixation and obviates the 
need for IMF. Proponents of compres- 
sion systems suggest that rigid fixa- 
tion cannot be achieved without bicor- 
tical engagement of screws.** None- 
theless, Michelet et al’ and Champy et 
alé have obtained superb results with 
monocortical fixation techniques.*® 

Experiments conducted by Champy 
and associates‘ in Strasbourg, France, 
enabled modification of a monocortical 
miniplate fixation technique intro- 
duced by Michelet in 1973.° Champy 
and coworkers® acknowledged that 
healing had been achieved for decades 
with noncompressive methods (eg, 
IMF). Their biomechanical studies re- 
sulted in the concept of an ideal line of 
osteosynthesis and led to consistent 
success in mandible fracture treat- 
ment. Taking into account torsional, 
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tensile, and compressive forces at all 
points of the mandible, the iceal lines 
of osteosynthesis were described (Fig 
1). This corresponded to a line of ten- 
sion at the base of the alveelar pro- 
cesses. While bending moments in- 
crease from the symphysis te the an- 
gle, torsional forces decrease.” 
Miniplates were designed tc be well 
tolerated, adaptable, and strong 
enough to counter forces up to60 to 100 
decanewtons (daN)/mm’. Their elastic 
limit of flexibility was 70 to 80 daN/ 
mm?, and the rupture point was 95 to 
110 daN/mm?. One or two miniplates 
across a fracture of any mandibular 
area could guarantee stability. Ten- 
sion and compression lines of the man- 
dible have also been describec by other 
investigators.: Furthermore, Wor- 
thington and Champy” considered the 
concept of “stress shielding.” They 
stated, “physiologic stresses can stim- 
ulate osteogenic cells, either by a pi- 
ezoelectric effect or a mechanochemi- 
cal effect. Conversely, lack of physio- 
logic stimulation may lead to bone loss. 
A too rigid plate may exert what is 
known as a ‘stress shielding’ effect. 
With a very rigid plate, lines ef tension 
and compression may be seen experi- 
mentally to pass through the plate 
rather than through the bone, thus, a 
‘stress shielding’ effect is noted on the 
bone.””” 

A small, thin miniplate with mono- 
cortical screws can be fixed subapically 
as a tension band (Fig 1). The angle 
region, according to Worthington and 
Champy, is best fixed along the oblique 
line, as high as possible. In the anterior 
region, between the mental foramina, 
two miniplates are necessary: one is 
fixed at the inferior border. and the 
second is fixed 5 mm above the first, at 
least 5 mm below the level of the alve- 
olar processes. Intraoral miniplate ap- 
plication eliminates visible external 
scars, diminishes the potential for in- 
ferior alveolar and marginal mandib- 
ular nerve damage, and allows simul- 
taneous observation of fracture line 
reduction and occlusal relationships. 

Major complications occurring with 
mandible fracture fixation include in- 
fection, malocclusion, delayed union or 
nonunion, osteomyelitis, and inferior 
alveolar or marginal mandibular 
nerve injury due to surgical manipu- 
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lation.**° Infection is the most fre- 
quent problem and may lead to the 
more serious consequences of non- 
union and osteomyelitis. 

We were able to find six reports an- 
alyzing results of mandibular angle 
fracture fixation. Complication rates 
varied with technique (Table 3). Strel- 
zow and Strelzow™ achieved a 7.1% 
complication rate through the use of 
an externally applied angled compres- 
sion plate. No IMF was employed. One 
infection occurred where an involved 
third molar tooth was not extracted at 
the time of surgery. Uneventful heal- 
ing occurred after tooth extraction and 
antibiotic administration. Wald et al!5 
used one minifragment compression 
plate without IMF to treat angle frac- 
tures. Three of 36 patients developed 
infections, all of which were treated 
with drainage and antibiotics. Union 
occurred in all three patients. This in- 
traoral method resulted in an 8.3% 
rate of infection. Niederdellmann 
and Shetty’ summarized their results 
of lag screw fixation of noncomplicated 
angle fractures. Their intraoral 
method featured a 16.0% complication 
rate and required reoperation for 
screw removal at six months. Two in- 
fections occurred, including a peri- 
mandibular abscess and a case of os- 
teomyelitis at the fracture line. Three 
persistent sensory deficits were noted, 
presumably of the inferior alveolar 
nerve. Malocclusion or malposition of 
the fragments was seen in three more 
patients. The authors stated that 96% 
of patients showed “uneventful” heal- 
ing. Cawood” placed one noncompres- 
sion miniplate, without IMF, through 
a buccal incision to achieve an 18.5% 
major complication rate at the angle. 
Complications ineluded three wound 
dehiscences, one infection, and one 
malocclusion. Final outcomes were not 
available. Theriot et al” employed one 
straight dynamic compression plate, 
placed intraorally for angle fracture 
stabilization. Due to a complication 
rate of 19%, this group switched to 
using two miniplates (Synthes), one of 
which is fixed with bicortical screws, 
and 3- to 6-week IMF." Four of 21 
patients developed infections. Third 
molar teeth were removed in all of 
these patients. Following removal of 
the compression plates, healing was 


uneventful. Finally, Mommaerts and 
Engelke” applied one noncompression 
miniplate to the external oblique line. 
The authors described the results of 
miniplate fixation of 42 mandible frac- 
tures at all locations. Four of 15 pa- 
tients with angle fractures developed 
complications; however, delineation of 
the specific problems in these individ- 
uals was not available. Their 26.6% 
complication rate at the angle proved 
similar to our experience with one 
plate.” 

Recently, biomechanical studies of 
Kroon” have shown that axial loading 
in the molar region produced inferior 
splaying in a model of a single 
miniplated angle fracture. This exper- 
imental situation correlates with 
chewing of food in the molar area. 
With one miniplate fixed along the 
oblique line, an axial load shifts the 
tension side to the caudal margin of 
the mandible. This in vitro observation 
may explain the relatively poor results 
obtained in our one-miniplate group. 
Two miniplates, fixed along the dual 
lines of osteosynthesis at the angle 
successfully overcome this effect. 

At the University of Minnesota- 
affiliated hospitals, the Champy tech- 
nique was first used in September 1985. 
Initially, the classic principles of the 
Champy technique were employed in 
treating angle fractures. One mini- 
plate was secured along the oblique 
line, using a minimum of two screws on 
either side of the fracture line. After 
using this technique in 19 patients, it 
became clear that it was yielding an 
unacceptably high (26.3%) complica- 
tion rate. Regardless of the presence of 
IMF, five of 19 patients developed a 
complication. Notable was that two of 
the three patients in the one-miniplate 
category who had a tooth extracted 
developed an infection. When a frac- 
ture is treated with traditional meth- 
ods of IMF and wire osteosynthesis, 
tooth extraction can lead to destabil- 
ization.” This could result in postop- 
erative infection. If rigid fixation tech- 
niques are properly applied, extraction 
should not result in destabilization.” 
Extraction of grossly carious teeth ina 
fracture line can result in a higher in- 
cidence of infection, but the infection 
rate is even higher if these teeth are 
retained in the fracture line. The 
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higher infection rate in the one- 
miniplate group reflects the fact that 
one patient had exposec necrotic pulp 
with periosteal pathology and that in 
this series one miniplate did not pro- 
vide adequate stability. Furthermore, 
noncompliance in the postoperative 
period is a factor in this predomi- 
nantly indigent population. 

Champy et al” described two lines of 
osteosynthesis at the mandibular an- 
gle. In addition to the external oblique 
line, a second line is located at the level 
of the dento-alveolar junction and an- 
terior to the canal of the inferior alve- 
olar nerve. The senior author (L.J.M.) 
began using miniplates in these loca- 
tions on angle fractures that were not 
infected or comminuted. The subse- 
quent use of two miniplates in man- 
dibular angle fractures has resulted in 
a 3.1% complication rate, with one 
complication in 32 fractures that were 
operated on. Eight patients in the 
two-miniplate group had dental ex- 
traction at the fracture site. One pa- 
tient developed an infection. With 
drainage and antibioties, this patient 
proceeded to union. The presence or 
absence of IMF had no effect on the 
outcome in patients treated with two 
miniplates. The distribution of associ- 
ated fractures was proportionally sim- 
ilar in both the one- and two-miniplate 
groups of patients. Statistical evidence 
(x? = 6.16, P < .025) indicates that the 
higher number of complications ob- 
served in the patients treated with one 
miniplate was not merely due to 
chance. We conclude that two mini- 
plates, rather than a single miniplate, 
are a more effective method of treating 
mandibular angle fractures in our pop- 
ulation. This study represents the first 
published report of the use of two 
miniplates in the angle region. The 
3.1% complication rate for this 
method is lower than for the other se- 
ries reviewed. 

The miniplate technique for stabili- 
zation of mandible fractures produces 
results comparable to compression os- 
teosynthesis. Although some studies 
have shown high complieation rates in 
mandibular angle fracture fixation, 
the use of two miniplates at the angle 
achieves acceptable results. 


We thank Molly Driseoll and CiderPress Pub- 
lishing, St Paul, Minn, for production assistance. 
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External Fixation Using Microplates After 
Laryngotracheal Expansion Surgery 


An Animal Study 


George H. Zalzal, MD, Ellen Deutsch, MD 


è Management of severe laryngotra- 
cheal stenosis requires treatment with 
open laryngeal surgical approaches. Per- 
forming the necessary anterior, and pos- 
sibly posterior, incisions to expand the 
cricoid and tracheal rings causes instabil- 
ity of the segments. Placing an intralumi- 
nal stent has several disadvantages, rang- 
ing from injury of healthy tissue to airway 
obstruction. The availability of an external 
stent would avoid many of these compli- 
cations. We performed expansion laryn- 
geal surgery in dogs and explored the use 
of microplates for extemal fixation and 
determined the surgical outcome if no fix- 
ation is used. The results show that mi- 
croplates are very effective in maintaining 
external fixation and that a need for plac- 
ing an intraluminal stent when a posterior 
cricoid split is performed exists. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:155-159) 


peered intubation for respi- 
ratory assistance of neonates has 
become prevalent as have the atten- 
dant complications. Management of 
laryngeal stenosis can be performed in 
many ways. Mild stenosis usually does 
not require any treatment; however, 
moderate and severe stenoses require 
treatment with external surgical ap- 
proaches. The goals of surgery are to 
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produce an adequate airway and pro- 
vide an acceptable voice and competent 
larynx to avoid aspiration. The key to 
a successful outcome depends on the 
choice of the surgical procedure, in- 
cluding the possible need for placing a 
stent.' Placement of a stent is gener- 
ally used to counteract scar contrac- 
tion and, possibly, to promote a scaf- 
fold for epithelium to grow and cover 
the lumen of the airway. Another ma- 
jor purpose of stent placement is to 
hold the reconstructed area in place 
and prevent mechanical disruptions 
secondary to movement of the laryn- 
gotracheal complex during breathing 
and swallowing. This second indica- 
tion is extremely important in proce- 
dures that expand the lumen of the 
subglottis and trachea. Expansion sur- 
gery of the narrow airway involves 
anterior and, possibly, lateral and pos- 
terior incisions in the cricoid and tra- 
cheal rings to widen the airway lumen. 
Once these incisions are performed, 
the segments are unstable and need to 
have a stent rigidly placed. Several re- 
ports have appeared that advocate 
placing a stent. Each report presents 
methods that have their own advan- 
tages and disadvantages. Intraluminal 
stents, while helpful, have their own 
complications, mainly infection, fur- 
ther promotion of granulation tissue, 
scarring, and pressure irritation of 
healthy areas. Airway obstruction is 
also possible. The stents that are cur- 
rently used include but are not limited 
to finger cots, endotracheal tubes, 
Montgomery T tubes and laryngeal 
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stents, Silastic roll stents, and 
Aboulker Teflon stents. 

The use of an external device such as 
a Luhr microplate? may provide the 
following advantages (1) complete 
avoidance of the use of intraluminal 
stents; (2) a shorter duration of stent 
placement or intubation in certain 
procedures, such as the cricoid split for 
failure of extubation in infants; (3) 
provision of external support, thus de- 
creasing the amount of autogenous 
material (cartilage) that is needed for 
repair; (4) reduction of surgical time; 
and (5) a decrease in the postoperative 
morbidity associated with the use of 
intraluminal stents. 

An animal study wes performed to 
explore the possibility of using mi- 
croplates for placement of an external 
stent in expansion surgery for laryn- 
gotracheal stenosis (experimental 
group) and to examine the outcome of 
performing simultaneous anterior and 
posterior cricoid splits without place- 
ment of a stent (contrel group). 


MATERIALS AND METHODS 


Nine beagles, two females ‘and seven 
males, weighing between 9.1 and 13.4 kg, 
were anesthetized by intravenous injection 
of 10 mg/kg of thiamylal sodium (Surital) 
and intramuscular injection of 0.2 mg of 
atropine sulfate. Genera! anesthesia was 
maintained by using oxygen, 2% halothane, 
and nitrous oxide through an endotracheal 
tube. The dog was placed in the extended . 
neck position and its neck was shaved and 
scrubbed in a proper manner. A vertical 
skin incision extending from the hyoid bone 
to around 5 em below the cricoid cartilage 
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was performed and deepened to include the 
subcutaneous tissue. The strap muscles 
were retracted laterally, and the pretra- 
cheal fascia was divided. A vertical incision 
was made in the fifth and sixth tracheal 
rings, and an endotracheal tube was in- 
serted. Anesthesia was continued through 
the tracheotomy site, and the oral endotra- 
cheal tube was withdrawn. An anterior 
vertical incision was performed through 
the cricothyroid membrane and the cricoid 
and the first tracheal rings. The cricoid ring 
was divided posteriorly and distracted. In 
six animals (experimental group) a Vital- 
lium Luhr microplate (Howmedica, Ru- 
therford, NJ) (length, 40 mm; thickness, 0.5 
mm; width, 0.6 mm; distance between screw 
sites, 4mm; outer diameter at screw site, 2.2 
mm; and inner diameter at screw site, 1.1 
mm) was fashioned in a semicircular man- 
ner. Using two self-tapping microscrews 
(available in lengths of 2, 3, 4, 6, and 8 mm 
and in widths of 0.8 and 1 mm) on each side 
of the split cricoid ring, the plate was used 
to stabilize the cricoid ring in a distracted 
manner (Fig 1). A similar procedure was 
performed on the first tracheal ring using a 
30-mm Luhr plate and two screws on each 
side (Fig 1). Care was taken not to allow the 
screws to enter the lumen. Distraction of 
the anterior cut ends of the cricoid and the 
first tracheal rings was measured using a 
caliper. Because of the conical shape of the 
cricoid ring posteriorly, only the inferior 
part of the cricoid ring remained distracted 
(Fig 2), and it was measured using a caliper. 
Technically, it was not possible to keep the 
superior part of the posterior cricoid ring 
distracted. The endotracheal tube inserted 
through the fifth tracheal ring was re- 
moved, and the ring was sutured with 3-0 
Vicryl sutures. Ventilation was maintained 
by reinsertion of the oral endotracheal 
tube. The strap muscles and skin were 
closed with interrupted Vicryl sutures, and 
the wound was drained using a Penrose 
drain. Animals received amoxicillin (20 
mg/kg per day for five days) and acetami- 
nophen (Tylenol) (10 mg/kg four times 
daily for 5 days) and were kept in the ani- 
mal laboratory for 4 weeks. 

Four weeks after surgery, the animals 
were killed using a euthanasia solution 
(Hoest t61) administered intravenously. 
Their larynges and tracheas were har- 
vested. Using a caliper, the distraction be- 
tween cartilaginous incised segments of the 
cricoid and anterior first tracheal rings was 
measured before removing the microplates. 
After removal of the microplates, the spec- 
imens were fixed, sectioned through the 
cricoid and first tracheal rings, and stained 
with hematoxylin-eosin. Histologic exami- 
nation with light microscopy was per- 
formed. 





Fig 1.—Luhr microplates in position keeping the split segments of the cricoid cartilage and first 


tracheal rings distracted. 


Results 


Eight animals were available for 
observation (Table). 

One dog from the experimental 
group died during the procedure sec- 
ondary to cardiac arrest from an un- 
known cause. Attempts to revive him 
failed. There were no problems with 
aspiration in any of the animals, and 
temporary hoarseness (2 to 3 days) oc- 
curred postoperatively. Inadequate 
placement of a drain caused subcuta- 
neous emphysema in two animals im- 
mediately after surgery (in experi- 
mental dog 3) and 5 days later (in ex- 
perimental dog 5). Experimental dog 4 
developed an air pocket under the chin 
3 weeks postoperatively, which was 
aspirated using a needle. Formation of 
air pockets did not recurr. 


Experimental Group 


The duration between surgery and 
sacrifice ranged from 26 to 30 days, 
with an average of 28.4 days. Distrac- 
tion between incised cartilaginous seg- 
ments of the cricoid ring anteriorly at 
the time of surgery ranged from 13 to 
18 mm, with an average of 14.8 mm. 
Distraction at the time of sacrifice 
ranged from 10 to 15 mm (average, 12.9 
mm) (Fig 3). The posterosuperior as- 
pect of the cricoid ring could not be 
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Fig 2.— Schematic diagram showing the dis- 
traction achieved in the anterior cricoid carti- 
lage and the first tracheal ring, but only inferi- 
orly in the posterior cricoid area. 


distracted at the time of surgery, and, 
at the time of sacrifice, the segments of 
the cut cricoid ring were overriding 
each other in all animals. Distraction 
of the inferior part of the posterior 
cricoid ring at the time af surgery 
ranged from 1 to 6 mm, with an aver- 
age of 4.8 mm; however, when the dogs 
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were killed, the distraction ranged be- 
tween 0 and 2 mm (average, 1 mm), 
with two animals having overriding 
segments (Fig 3). 

Distraction of the incised cartilagi- 
nous segments of the first tracheal ring 
at the time of surgery ranged from 8 to 
11 mm (average, 10.2 mm). When the 
dog was killed (Fig 4), the distraction 
ranged from 3.5 to 9.5 mm (average, 6.1 
mm). 

Histologic examination of cross-sec- 
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tions through the cricoid and the first 
tracheal rings showed the cartilage 
segments to be distracted as described 
grossly in all five animals. The distrac- 
tion gap between the cut cricoid and 
the tracheal segments anteriorly was 
filled with fibrous tissue and lined with 
ciliated epithelium, mostly stratified 
columnar; however, islands of cuboidal 
cells were also seen. There was no ev- 
idence of infection except in experi- 
mental dog 5, who had a posterior 
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2.5 No carti- 


First Tracheal 
Ring Distraction, mm 
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At At 
Surgery 


Sacrifice 


Drain slipped back into 
wound with subcuta- 
neous emphysema, 
reinserted; penicillin 
and streptomycin 
intramuscularly 2 d 
for 38.8°C (102°F) 
temperature 3 d 
postoperatively 


Aspirated air from un- 
der chin 3 weeks 
postoperatively 

Subcutaneous emphy- 
sema 5 d postopera- 
tively, drained with 
partial skin dehis- 
ceace; progressive 
stridor started third 
wk postoperatively 
secondary to poste- 
rior glottic granu- 
loma. 


Good posterior union 
Good posterior union 


Fever and cough; 
tacnypnea, stridor 2 
wk postoperatively 
treated with penicillin 
ane streptomycin 
injection twice; fever 
gone but stridor per- 
sisted and worsened, 
necessitating killing 
doc with following 
findings on autopsy: 
nonunion anteriorly; 
nonunion posteriorly, 
granuloma extending 
over entire posterior 
cricoid incision with 
50% airway obstruc- 
tior 


lage union 


glottic granuloma that was causing 
stridor when the dog was killed. Pos- 
terior cricoid overriding segments that 
were seen grossly were also seen on 
histologic examination. 


Control Group 


There were three control animals. 
The duration between surgery and the 
time of sacrifice was 28 days in two 
dogs and 18 days in the third. Anterior 
cricoid distraction at surgery ranged 
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Fig 3.—Histologic section through cricoid car- 
tilage of experimental dog 2. The straight 
arrows show the edges of the cricoid cartilage. 
Note the fibrous tissue bridging the gap. The 
curved arrows show the posterior segments of 
the cricoid cartilage overriding each other (he- 
matoxylin-eosin). 


Fig 5.—Histologic section through the cricoid 
cartilage of control dog 7, the only control an- 
imal in which a distraction of cricoid segments 
anteriorly (straight arrows) was maintained. 
Note overriding of posterior split segments 
(curved arrows) (hematoxylin-eosin). 


from 5.5 to 8.5 mm (average, 6.3 mm); 
however, at sacrifice only one dog 
maintained a distraction of 3 mm (Fig 
5). The intraoperative distraction of 





Fig 4.—Histologic section through the first tracheal ring of experimental dog 2. Note fibrous tissue 
bridging the gap between split cartilage segments (arrows) (hematoxylin-eosin). 
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Fig 6.—Histologic section through cricoid cartilage of control dog 8 showing nonunson of cricoid 
cartilage segments and granuloma (arrow) partially obstructing the airway lumen hematoxylin- 


eosin). 


the cricoid ring posteriorly, both supe- 
riorly and inferiorly, was not main- 
tained; when the dogs were killed, the 
left segment was overriding the right 
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segment (Fig 5) in two animals, with 
complete nonunion of cartilage in the 
third. Distraction of the first tracheal 
ring at surgery ranged fmom 1.5 to 


E - m A j 


2.5mm (average, 2mm). However, this 
distraction was not maintained in any 
animals. 

Histologic examination of the spec- 
imens showed good fibrous union be- 
tween the cut segments of the cricoid 
and the tracheal rings in control dogs 
6 and 7. The 3-mm distraction of the 
anterior cricoid segment in control dog 
7 was filled with fibrous tissue and 
partially lined with stratified colum- 
nar ciliated epithelium. 

Control dog 8 experienced fever, 
cough, tachypnea, and stridor 2 weeks 
after surgery. These complications 
were treated with penicillin and strep- 
tomycin injections on two occasions. 
The fever subsided; however, the stri- 
dor persisted and worsened, necessi- 
tating that this dog be killed early, 18 
days compared with 28 days for the 
other two control ammals. Laryngo- 
scopic findings before the dog was 
killed showed a posterior glottic gran- 
uloma that could not be removed with- 
out major surgical intervention and 
intensive postoperative care, neither 
of which were available. Histologic ex- 
amination showed nonunion of the 
cartilage segments anteriorly and pos- 
teriorly and a granuloma extending 
over the entire posterior cricoid inci- 
sion, with approximately 50% obstruc- 
tion of the airway lumen (Fig 6). 


COMMENT 


This study was designed to assess 
the possibility of using microplates for 
external fixation of distracted cricoid 
and tracheal rings and to examine the 
fate of the cricoid cartilage segments if 
they were split anteriorly and posteri- 
orly without placement of a stent. To 
our knowledge, no experimental stud- 
ies on the stability of the posterior 
cricoid split segments have been pub- 
lished. The dog was chosen as the an- 
imal model because it is large enough 
to show the effects of mechanical 
stresses of swallowing and barking on 
the separated cricoid segments. By 
looking closely at the results from the 
control group, not only is it obvious 


1. Zalzal GH. Use of stents in laryngotracheal 
reconstruction in children: indications, technical 
considerations, and complications. Laryngoscope. 
1988;98:849-854. 

2. Luhr HG. Indications for use of a microsys- 


that distraction cannot be maintained 
but also that cricoid splits may lead to 
complete nonunion, thus allowing 
granuloma formation and airway ob- 
struction (eg, in control dog 8). In con- 
trol animals 6 and 7, as well as in all of 
the experimental animals, the poste- 
rior segments of the cricoid cartilage 
were either completely or superiorly 
overriding each other, leading us to 
conclude that once the cricoid cartilage 
is split posteriorly stent placement is 
mandatory to maintain the distrac- 
tion. If a stent is not placed, the dis- 
traction will not be maintained and a 
decrease in the lumen area secondary 
to overriding of the segments will oc- 
cur. Posterior cricoid granuloma for- 
mation may be a serious problem (ex- 
perimental dog 5 and control dog 8) 
without placement of a stent intralu- 
minally. 

In the experimental group, mainte- 
nance of the separation of the anterior 
cricoid and first tracheal ring cartilage 
segments by a microplate proved to be 
extremely promising, since the dis- 
traction was maintained and was only 
minimally reduced over a 4-week pe- 
riod. During removal of the plates, it 
was very difficult to separate the plates 
from the cartilage and from the fi- 
brous tissue that had grown around 
them. This finding indicated complete 
incorporation of the plate into the tis- 
sues, not only maintaining the distrac- 
tion but also providing rigidity to sup- 
port the fibrous tissue bridging the 
relatively large gap between the dis- 
tracted cricoid segments. Anterior 
cricoid distraction after performing 
the anterior cricoid split has been ad- 
dressed experimentally in dogs.** Our 
study is not designed to address the 
anterior cricoid split procedure; 
rather, it differs by the presence of a 
posterior cricoid split, anterior cricoid 
distraction is produced to the satisfac- 
tion of the surgeon and is not depen- 
dent on the spring characteristics of a 
split cricoid segment, and external fix- 
ation is applied to keep a relatively 
large distraction between the split 
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cricoid segments without using stents 
intraluminally. 

Ciliated epithelium covered the fi- 
brous tissue that was bridging the gap 
between the cartilage segments of the 
cricoid and tracheal rings in all ani- 
mals. 

External fixation applied to the an- 
terior cricoid ring is not strong enough 
to maintain distraction ef the inferior 
part of the posterior criceid ring and is 
unable to cause distraction in the su- 
perior segment of the posterior cricoid 
ring because the distraction forces can 
only help inferiorly (Fig 2). No distrac- 
tion was achieved at surgery in the 
posterosuperior cricoid ring in any of 
the experimental animais. In all ani- 
mals, the segments were either totally 
or superiorly overriding each other 
when the animals were killed (Table) 
secondary to movement of the seg- 
ments during swallowimg and voice 
production. Distraction cf the inferior 
segment was minimal in three experi- 
mental animals, and the left segment 
was overriding the right segment in 
two others. 

This study shows that division of the 
posterior cricoid plate along with an 
anterior cricoid split wil lead to in- 
stability of the laryngeal complex and 
a decrease in the lumen size. If ade- 
quate healing and maintenance of the 
distraction between the posterior seg- 
ments is desired, then placement of an 
intraluminal stent is needed. 

Microplates promise to be very help- 
ful in maintaining distraction of the 
anterior cricoid and tracheal rings 
with no evidence of infection or foreign 
body reaction. Potential uses include 
treatment of anterior subglottic steno- 
sis, tracheal stenosis, support of the 
tracheal rings in trachecmalacia and 
after division of complete tracheal 
rings, and in the treatment of laryn- 
geal trauma. Plates can also be used to 
support cartilage grafts not rigidly se- 
cured by sutures and to help avoid or 
reduce the time needed to keep a stent 
in place intraluminally by providing 
external fixation. 
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Vasoconstrictors in Facial Plastic Surgery 


Donna J. Millay, MD; Wayne F. Larrabee, Jr, MD; Randall L. Carpenter, MD 


è The effectiveness of local anesthet- 
ics is improved by the addition of a vaso- 
constrictor with an increased duration of 
action and the ability to decrease both 
systemic toxic reactions and local bleed- 
ing. Epinephrine, the standard drug for 
vasoconstriction, has some limitations 
due to potential cardiac and local toxic ef- 
fects. Using an animal model, we com- 
pared the effects of various concentra- 
tions of epinephrine and two other vaso- 
constrictors, phenylephrine hydrochloride 
and felypressin, on local blood flow. We 
also examined the local effects of bupiv- 
acaine hydrochloride and ropivacaine hy- 
drochloride, a new local anesthetic. We 
found that felypressin was as effective a 
vasoconstrictor as epinephrine, with 
fewer potential toxic reactions. Phenyle- 
phrine (Neo-Synephrine), on the other 
hand, was less effective, with a shorter 
duration of action. As expected, bupiv- 
acaine produced vasodilation, while ropi- 
vacaine was found to have vasoconstric- 
tive properties. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:160-163) 


he addition of a vasoconstrictor 
improves the clinical use of local 

anesthetics by prolonging the duration 
of the anesthetic action, decreasing 
systemic toxic effects by slowing ab- 
sorption, and decreasing local bleed- 
ing. Epinephrine has long been the 
standard drug for vasoconstriction. It 
is a very effective vasoconstrictor but 
has some limitations due to potential 
cardiac and local toxic reactions. Other 
vasoconstrictors, phenylephrine hy- 
drochloride (Neo-Synephrine) and fe- 
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lypressin, may provide adequate vaso- 
constriction without the unwanted 
side effects. Additionally, a new local 
anesthetic, ropivacaine hydrochloride, 
has been developed, which may itself 
be an effective vasoconstrictor. Many 
previous studies'*? have been done to 
assess the activity of vasoconstrictors 
through examination of systemic toxic 
reactions and clinical experience. Few 
studies have actually tried to quanti- 
tate the effect of local anesthetics and 
vasoconstrictors on local blood flow. 
The goal of this study was to develop 
a consistent animal model using the 
piglet and the laser Doppler flowmetry 
to quantitate the effects of various lo- 
cal anesthetics and vasoconstrictors 
on local blood flow. To assess clinical 
usefulness, we compared various con- 
centrations of epinephrine, phenyle- 
phrine, and octapressin, quantitating 
change in blood flow, onset of action, 
and duration of action. To our knowl- 
edge, this is the first study comparing 
these three agents in a controlled man- 
ner. Wesimilarly compared the effects 
of ropivacaine and bupivacaine hydro- 
chloride (Marcain) on local blood flow. 


MATERIALS AND METHODS 


A total of 22 piglets weighing 12.8 + 3.2 
kg were used in the study. We used pigs be- 
cause their skin is considered to be the most 
similar to human skin. Anesthesia was 
achieved in all pigs using a combination of 
long- and short-acting barbiturates that do 
not affect the cutaneous blood flow. Sponta- 
neous respirations were maintained 
throughout and intubation was not re- 
quired. Both flanks were carefully shaved 
prior to testing. All test sites consisted of a 
skin wheal produced with a subcutaneous 
injection of 1 mL of solution. At least 7 cen- 
timeters separated each test site. Each so- 
lution was tested in several different sites. 
Uninjected test sites were used as control 
sites. Capillary blood flow was measured 
with a laser Doppler perfusion monitor 
(Medpacific LD 5000). Injected vasocon- 
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strictors included epinephrme at concen- 
trations of 1:50 000 to 1:400 000; phenyleph- 
rine, 1:20000 to 1:80000; and felypressin, 
0.03 to 3.0 IU/mL. Each test site was tested 
separately with saline and 1% lidocaine. 
Readings were taken to 2 hoars after injec- 
tion. Injected local anesthetics included 
ropivacaine (0.25% and 0.72% ) and bupiv- 
acaine (0.25% and 0.75% ) without and with 
epinephrine at a concentration of 1:200 000. 
Readings were taken to 30 minutes after 
injection. 

To correlate blood flow measurements 
with the clinical setting, laser Doppler 
measurements were compared with blood 
loss from surgical incisions. Ten milliliters 
of 1% lidocaine, 1% lidocaine with epineph- 
rine at a concentration of 1:200 000, and 1% 
lidocaine with 0.03 IU/mL of felypressin 
were each injected into a 3 * 7-cm test site. 
Blood flow was measured with the laser 
Doppler perfusion monitor 19 minutes after 
injection. Standard incisions were then 
made and blotted once per minute for 10 
minutes, with blood loss determined by the 
weight of the sponges. 


RESULTS 


Epinephrine maximally decreased 
blood flow in all concentrations within 
10 minutes after injection (Fig 1). This 
response was the same whether epi- 
nephrine was mixed with saline or 1% 
lidocaine. Epinephrine at a concentra- 
tion of 1:400000 was a less effective 
vasoconstrictor with a shorter dura- 
tion of action, with a return toward 
baseline after 30 minutes. Other con- 
centrations of epinephrine were more 
effective in producing a Gecrease in lo- 
cal blood flow. A return to baseline did 
not occur in 1:200000 or 1:100000 con- 
centrations until 60 to 120 minutes 
after injection. Data were analyzed 
using analysis of covariance. There 
was a significant difference between 
1:400000 and other cencentrations 
(P = .0001) and no significant differ- 
ences (P>.05) between concentra- 
tions of 1:200000 and 1:100000 or 
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Fig 1.—Cutaneous blood flow over time after subcutaneous injection 
with 1 mL of 1% lidocaine and epinephrine at various concentrations. No 
Statistical difference was found when epinephrine at concentrations of 
1:50 000, 1:100 000, and 1:200 000 was used, while a concentration of 
1:400 000 was found to be statistically less effective. (Reprinted, with 
permission, from Head and Neck Surgery.’) 


Fig 3.—Cutaneous blood flow over time after subcutaneous injection 
with 1 mL of various solutions. Ropivacaine was found to decrease cap- 
illary blood flow, while bupivacaine produced an increase in blood flow. 
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Fig 2.—Cutaneous blood flow over time after subcutaneous injection 
with 1 mL of saline and epinephrine at a concentration of 1:100000 or 
phenylephrine at various concentrations. Phenylephrine was found to be 
a less effective and shorter acting vasoconstrictor than was epinephrine. 


Fig 4.—Cutaneous blood flow over time after subcutaneous injection 
with 1 mL of the various solutions combined with epinephrine at a con- 
centration of 1:200 000. Epinephrine produced vasoconstriction when 
added to bupivacaine, but it did not significantly change vasoconstric- 
tion when added to ropivacaine. 
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Fig 5.—Laser Doppler blood flow measure- 
ments were found to correlate well with blood 
loss from surgical incisions. Lidocaine with 
epinephrine or with felypressin produced a 
lower capillary blood flow and blood loss than 
did plain lidocaine. (Reprinted, with permission, 
from the International Anesthesia Research 
Society.*) 


1:100000 and 1:50 000. 

Felypressin was found to produce 
decreased levels of blood flow, similar 
to those procuced by epinephrine. The 
response was similar whether fely- 
pressin was combined with saline or 
1% lidocaine. A maximal onset of vas- 
oconstriction was seen by 10 minutes. 
All concentrations of felypressin ap- 
peared to be equally effective in de- 
creasing blood flow, with the exception 
of the highest concentrations, which 
actually increased blood flow. Blood 
flow began to show some return toward 
baseline between 60 and 90 minutes 
after injectien. 

In contrast, phenylephrine did not 
prove to be as potent a vasoconstrictor 
as was epinephrine (Fig 2). The onset 
of maximal vasoconstriction occurred 
at 5 minutes after injection 
(P = .0002). Once again, the results 
were similar with saline and 1% 
lidocaine. The results were also equiv- 
alent for all three concentrations 
tested. A return to baseline blood flow 
began between 5 and 15 minutes after 
injection and was completed by 30 
minutes. 

Ropivacaine was found to decrease 
capillary blood flow when injected sub- 
cutaneously (P = .0009) (Figs 3 and 4).' 
In contrast, bupivacaine produced an 
increase in blood flow (P < .05). Onset 
of maximum vasoconstriction was 
within 10 minutes. The effect on local 
blood flow persisted for the duration of 
the 30-minute study. The addition of 


epinephrine to ropivacaine did not in- 
crease vasoconstriction. Epinephrine 
did effectively produce vasoconstric- 
tion when added to bupivacaine 
(P = .004). However, there was no dif- 
ference in the magnitude of vasocon- 
striction produced by plain ropiv- 
acaine, ropivacaine with epinephrine, 
or bupivacaine with epinephrine. 

In the final phase of this study, laser 
Doppler blood flow measurements 
were found to correlate well with blood 
loss from surgical incisions (Fig 5).* By 
laser Doppler perfusion, blood flow 
was significantly increased with 
lidocaine (P = .09) and it decreased 
with epinephrine (P = .03) and fely- 
pressin (P = .08). Blood loss was also 
decreased with epinephrine and fely- 
pressin, but this was not statistically 
significant. Laser Doppler blood flow 
measurements correlated with the 
amount of bleeding from the surgical 
incision (R = .69, P < .001). We con- 
clude that the laser Doppler perfusion 
is a useful tool for evaluating the abil- 
ity of subcutaneously injected local 
anestheties (vasodilators) or vasocon- 
strictors to alter bleeding from skin 
incisions. 


COMMENT 


Local anesthetics with vasoconstric- 
tors are an important tool in every 
facial plastic surgery practice. Local 
anesthetics are known to produce 
vasoconstriction at very low concen- 
trations.’ However, in concentrations 
used clinically, they produce vasodila- 
tion by a direct effect on the smooth 
muscle of vessel walls. Cocaine, too 
potent for infiltrative anesthesia, is 
the only local anesthetic that consis- 
tently produces vasoconstriction. The 
effects of local anesthetic vasodilation 
include increased bleeding in the sur- 
gical field, shorter duration of anes- 
thesia, and higher systemic absorption 
with an increased risk of toxic effects. 
Use of an effective vasoconstrictor will 
counteract these side effects. 

Of the vasoconstrictors examined in 
this study, epinephrine is used most 
commonly. Epinephrine is a sympath- 
omimetic amine and is both an a- and 
a B-adrenergic stimulant. Phenyleph- 
rine is also a sympathomimetic amine, 
but differs from epinephrine as it is 
essentially a pure a-adrenergic stimu- 
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lant. Felypressin is a synthetic ana- 
logue of the antidiuretic hormone, 
vasopressin, and is classified as a vaso- 
constrictor. It produces vasoconstric- 
tion by direct stimulation of vascular 
smooth muscle. 

Although epinephrine is an excel- 
lent vasoconstrictor, being the stan- 
dard by which other vasoconstrictors 
are compared, it does have potential 
adverse effects. Locally, epinephrine 
may delay wound healing, increase the 
risk of infection, and compromise flap 
survival. It appears as though the very 
mechanism that produces vasocon- 
striction also produces a damage in 
tissue defenses with a local increase in 
metabolism and oxygen consumption 
from local acidosis. In studs compar- 
ing epinephrine and felypressin, fely- 
pressin was noted to produce vasocon- 
striction without the same local 
metabolic effects, thus, awoiding the 
potential local toxic effects.° 

Epinephrine is also known to have 
potential systemic effects, primarily 
on the cardiovascular system. Major 
cardiac effects include an increased 
heart rate with an increased stroke 
volume, cardiac output, and oxygen 
consumption. There is also an in- 
creased irritability of the nyocardium 
with an increased risk of premature 
ventricular contractions and other 
dysrhythmias. The use of epinephrine 
may be contraindicated m patients 
with tachycardia secondary to hyper- 
thyroidism, in cardiac patients in 
whom £-adrenergic stimulation may 
be harmful, and in patients receiving 
inhalation agents that sensitize the 
myocardium to epinephrme.’ Other 
potential contraindications to the use 
of epinephrine may include severe or 
unstable angina, malignant arrhyth- 
mias, and uncontrolled hypertension. 
Its use is also contraindicated in pa- 
tients taking medications that modify 
the effects of catecholamines (eg, tri- 
cyclic antidepressants or monoamine- 
oxidase inhibitors). Phenylephrine, on 
the other hand, is a pure a-receptor 
stimulant and has little effect on the 
heart or its pacemaker. There are very 
few systemic reactions seer when phe- 
nylephrine is used, and the instances 
of cardiac arrhythmias are extremely 
low even with high doses ef phenyle- 
phrine. Felypressin has ne direct ef- 
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fects on the heart and is nonarrhyth- 
mogenic. It does pessess oxytociclike 
properties producing uterine muscle 
contraction and should be used with 
caution during pregnancy. 

Previous studies** have primarily 
examined the clinical effects of these 
vasoconstrictors and imdirectly as- 
sessed their impact en local blood flow. 
Our present study quantitates the ef- 
fects of epinephrine, phenylephrine, 
and felypressin on local blood flow in 
the piglet. Epinephrine was found to 
have a rapid onset of action. At a con- 
centration of 1:400 000, it was less ef- 
fective than at higher doses. There was 
no significant difference in blood flow 
with the use of epinephrine at concen- 
trations of 1:50000, 1:100000, and 
1:200 000. We conclude that in the an- 
imal model epinephrine at a concen- 
tration of 1:200 000 is equally effective 
and safer than are higher concentra- 
tions.’ 

Phenylephrine was found to bea less 
effective vasoconstrictor than epi- 
nephrine. Its onset of action was sim- 
ilar, but its duration of action, con- 
trary to previous reports, was shorter, 
with blood flow levels returning to 
baseline within 30 minutes. We found 
no difference in the effects achieved by 
the concentrations that we used in our 
study. Although the concentration of 
1:20000 is recommended in most 
reports,” there are some in which a 
concentration as high as 1:5000 is rec- 
ommended, and, perhaps, we might 
have seen a better response had we 
used this concentration. 

Felypressin in our study was found 
to be equally effective as epinephrine. 
It had a rapid onset of action, contrary 
to previous reports,’ with an effective 
decrease in blood flow and adequate 
duration of action. Once again, all 
doses were equally effective, with the 
exception of the highest doses that ac- 
tually produced vasodilation. Fely- 
pressin was equivalent in studies with 
epinephrine in reducing blood flow in 
the piglet. 

Ropivacaine, a newly developed local 
anesthetic, is not approved for use yet. 
It is a long-acting anesthetic, gener- 
ally similar to bupivacaine in duration 
of action, with peripheral and central 
blockade, but on infiltration into the 
skin, it lasts two to four times longer.” 


Systemic effects of its use are similar 
to those of bupivacaine, but ropiv- 
acaine is generally less toxic and, spe- 
cifically, less cardiotoxic."? In early 
studies,” it was noted that infiltration 
of ropivacaine produced pallor in skin 
wheals suggesting vasoconstriction, 
and in vitro studies produced contrac- 
tile myogenic activity in rat portal 
vein. The mechanism of action of vas- 
oconstriction by ropivacaine is un- 
known. One possibility might be a di- 
rect effect on the smooth muscles and 
vessels. Another possibility may be the 
indirect release of other vasoactive 
substances. Cocaine, another vasocon- 
strictive local anesthetic, acts in this 
way, but it is somewhat unlikely that 
ropivacaine acts in a similar manner 
as there is a significant difference be- 
tween the chemical structures of the 
two. 

In our study, we examined the effect 
of ropivacaine and bupivacaine on lo- 
cal blood flow with and without 
epinephrine. As expected, bupiv- 
acaine, both 0.25% and 0.75%, was 
found to produce an increase in local 
blood flow when used alone. The addi- 
tion of epinephrine counteracted these 
effects in both concentrations, produc- 
ing a vasoconstriction and decrease in 
blood flow. In contrast, ropivacaine, 
both 0.25% and 0.75%, produced a de- 
crease in blood flow that was statisti- 
cally significant. No further decrease 
in blood flow was produced when epi- 
nephrine was added to ropivacaine. 

The laser Doppler flowmetry is a 
noninvasive, accurate, and reliable 
method of monitoring local blood flow. 
To give our results more clinical mean- 
ing, we compared blood flow with blood 
loss from incisions after injecting with 
lidocaine, lidocaine with epinephrine, 
and lidocaine with felypressin.’ There 
was a positive correlation between 
blood loss and blood flow in the piglet. 
While this cannot be directly corre- 
lated to the human clinical situation, it 
does give further evidence to the va- 
lidity of the laser Doppler blood flow 
measurements. 

In conclusion, epinephrine has long 
been the standard drug for vasocon- 
striction. It is a very effective vasocon- 
strictor, but has some limitations due 
to the potential cardiac and local toxic 
effects that it may produce. As we 
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found little difference in the higher 
concentrations used, we would recom- 
mend the lowest effective dose possi- 
ble, which would be 1:200000. Al- 
though phenylephrine is thought to be 
less toxic, we found its vasoconstrictor 
properties disappointing and would 
only recommend its use as a substitute 
when epinephrine is contraindicated. 
Felypressin, on the other hand, proved 
to be a very effective vasoconstrictor 
while lacking the major toxic effects of 
epinephrine. We are very enthusiastic 
about its potential clinical use in the 
future. 

We also examined a new, not yet ap- 
proved, local anesthetie that is an ef- 
fective vasoconstrictor as well. Our 
study showed that ropivacaine does 
have the ability to vaseconstrict and, 
in some cases, may eliminate the need 
for any additional vasoconstrictor. 
This would reduce the risk of using an 
additional potentially toxic drug. 
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Clinical Research in Otolaryngology Journals 


Richard M. Rosenfeld, MD 


è in an era of cost-effectiveness and 
quality control, the need for sound clinical 
research as a basis for health care deci- 
sions has intensified. To identify trends in 
clinical research, a survey of 1831 articles 
in four otolaryngology journals spanning a 
20-year period was performed. Clinical re- 
search comprised 77% of all articles and 
has steadily increased in volume. Signifi- 
cant trends have occurred toward multiple 
authorship, more female first authors, and 
a declining proportion of articles with 
grant support. In 1989, a total of 224 arti- 
cles (40%) employed analytic or experi- 
mental study designs vs only 64 articles 
(18%) in 1969. Descriptive studies and re- 
view articles have declined in prevalence. 
These findings suggest that over the past 
two decades, clinical research in otolaryn- 
gology journals has increased in both 
quantity and quality. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:164-170) 


uring the past few decades there 

has been a tremendous increase 
in the quantity of biomedical research 
and publication. Concurrently, im- 
proved epidemiologic methods have 
been developed for the study of acute 
and, more recently, chronic disease.’ 
The increasing use of these methods in 
the design of clinical research has 


prompted investigators in general 
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medicine, pediatrics,** and psychi- 
atry’ to examine the epidemiologic 
content of their respective journals. By 
tracking the relative frequencies of 
various study designs over time and 
across medical disciplines, a more 
complete understanding of clinical re- 
search trends may be obtained. 

The purpose of this investigation is 
to assess trends in the quantity and 
quality of clinical research in oto- 
laryngology journals. Is clinical re- 
search getting better? Are there sig- 
nificant differences between otolaryn- 
gology journals? What can be expected 
in the future? How do otolaryngology 
journals compare with journals in 
other medical disciplines? 

The last question is perhaps the 
most difficult, since most of the articles 
of clinical importance in any field of 
medicine are not published in specialty 
journals, but in high-circulation gen- 
eral medical journals.‘ Also, the edito- 
rial peer-review process differs sub- 
stantially between specialty and gen- 
eral medical journals.’ These differ- 
ences, however, do not affect the assess- 
ment of intradisciplinary trends, nor 
do they prevent interdisciplinary com- 
parisons provided their limitations are 
acknowledged. 


METHODS 
Inclusion and Exclusion Criteria 


All articles published in 1969, 1979, and 
1989 in Annals of Otolaryngology, Archives 
of Otolaryngology-Head and Neck Surgery, 
Laryngoscope, and Otolaryngology Head 
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and Neck Surgery were coasidered for 
study. These constitute the feur otolaryn- 
gology peer-review journals with the high- 
est 1989 circulation.’ Excluded from study 
were workshop or symposium reports, reg- 
ular journal features (How I Bo It, Case of 
the Month, Pathology Consultation), edito- 
rials, letters to the editor, general interest 
articles (historical vignettes, biographies), 
and brief communications of drugs, devices, 
or instruments. In 1969, the January and 
February issues of the ARCHIVES contained 
workshop proceedings and were, therefore, 
replaced with the October and November 
1968 issues (the December 1968 issue did not 
contain original research). Transactions of 
the American Academy of Ovhthalmology 
and Otolaryngology, the predecessor of 
Otolaryngology Head and Neck Surgery, 
was used in 1969 since the laiter was first 
published subsequent to this date. 


Classification of Articles 


For every article, the year of publication, 
journal name, number of authors, gender of 
first author, presence or absence of grant 
support, subject category, andaresearch cat- 
egory (clinical vs nonclinical) were re- 
corded. If gender could not be determined 
from the first name or if only-a first initial 
was provided, the data were treated as 
missing and excluded from subsequent gen- 
der analyses. 

All studies with living human subjects or 
directly concerned with patient care were 
categorized as clinical. In addition, re- 
search involving body fluids, tissues, or 
postmortem specimens was considered 
clinical when correlated with individual 
patient histories or disease states. Nonclin- 
ical research included all animal or labora- 
tory studies, postmortem stucies not corre- 
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Design * 
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Study Design 
Descriptive 














Review article 1 

Case repert or series 2 
Analytic 

Cross-sectional 3 

Retrospective 4 

Prospective 5 
Experimenta! 

Clinical trial 6 





* Modified from Abramson.® 

tReflects the utility of the study design as an infer- 
ential research tool; the larger the number (rank), the 
greater the utility. 


lated with individual patient histories, phy- 
sician questionnaires, and surveys of 
manpower, education, cost effectiveness, or 
quality control. Nonclinical research, 
therefore, ineludes, but is not limited to, 
basic research. The term nonclinical as 
used in this article is not intended to imply 
that these types of studies lack clinical rel- 
evance; it is simply used to distinguish 
these undertakings from clinical research 
as defined above. All articles were classified 
by a single reviewer (R.M.R.) to minimize 
bias during the assignment of articles to a 
research category. 

For each article categorized as clinical 
research, the sample size, method of data 
collection (planned research vs retrospec- 
tive chart review), presence or absence of a 
control group, study design (Table 1), and 
number of P values cited were recorded. 
Data collection was considered to be retro- 
spective unless the authors specifically in- 
dicated the contrary or it wasclear from the 
methods section that the data were accrued 
specifically for research. Definitions of 
study design were based on those recom- 
mended by the International Epidemiolog- 
ical Association.” Articles were classified 
using these definitions, regardless of how 
the authors chose to label their study. 


Definitions of Study Design 


Review article summarizes or integrates 
existing literature; emphasis is not on the 
presentation ef new or original data. Tra- 
ditionally, notconsidered original research, 
the review article occurred with enough 
frequency to justify its inclusion as a type 
of “study design.” 

Case report or series describes all or some 
patients with a commen characteristic ob- 
served or treated in a particular setting, 
during a specified period. 

Cross-sectional study examines the rela- 
tionship between a disease or outcome and 
other variables as they exist in a defined 
population at one particular time. Syn- 
onyms are disease frequency, survey, and 


prevalence study. 

Retrospective study compares groups 
identified by disease or outcome status for 
the presence or absence of an exposure or 
characteristic. Synonyms are case-control 
study, trohoc study, and case-history study. 

Prospective study compares groups iden- 
tified by the presence or absence of an 
exposure or characteristic for the develop- 
ment of a disease or outcome. Synonyms are 
cohort study, follow-up study, longitudinal 
study, and incidence study. Note that the 
terms prospective and retrospective when 
used in the context of study design refer to 
directions of inquiry and not to methods of 
data collection. In fact, certain prospective 
studies (nonconcurrent prospective studies, 
historical cohort studies) are performed 
using retrospective data. 

Clinical trial presents administration of 
a treatment or intervention for the purpose 
of evaluation, or for a general gain in med- 
ical knowledge; allocation is determined by 
the investigator. Synonyms are experimen- 
tal study, therapeutic trial, and community 
trial. 

Case reports or series are examples of 
descriptive research; they relate observa- 
tions or experiences without regard to 
causal or other hypotheses. Review articles 
are also considered descriptive “research” 
in this survey. In contrast, cross-sectional, 
retrospective, and prospective studies con- 
stitute analytic research; they examine as- 
sociations and causal relationships through 
the use of inferential statistics. A case se- 
ries may contain several hundred patients, 
but unless there is some element of planned 
hypothesis testing, it is not a true retro- 
spective study, regardless of what the au- 
thors may label it. Last, the clinical trial is 
a form of experimental research; the condi- 
tions are under the direct control of the in- 
vestigator. Each of the above study designs 
is made stronger by the inclusion of an ap- 
propriate control group. In this analysis, 
articles employing only “historical con- 
trols” were considered uncontrolled. 


Statistical Analysis 


Data were collected using specially pre- 
pared forms and collated with a microcom- 
puter database. Validation consisted of 
real-time entry checks, and post hoc checks 
for internal consistency. All analyses were 
performed using BMDP statistical soft- 
ware'' on a mainframe computer. 

Two sample comparisons were performed 
using the Mann-Whitney rank sums test. 
The Brown-Forsythe test for equality of 
means (similar to one-way ANOVA but 
does not assume equality of variances) was 
used for three-sample comparisons of con- 
tinuous data. Study design comparisons 
were made by treating the designs as ordi- 
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nal data (Table 1) and using Kruskal-Wal- 
lis one-way ANOVA. Multiple comparisons 
were performed with the Bonferroni crite- 
ria to maintain an overall a level of 0.05. For 
categorical data, the likelihood ratio x, x? 
test for linear trend, and Mantel-Haenszel 
procedure were employed. 


RESULTS 


A total of 1831 articles were studied, 
of which 1410 (77% ) were classified as 
clinical research. There was no signif- 
icant change in the proportion of re- 
search classified as clinical for each 
year of study (Table 2). Between 1969 
and 1989, the total number of articles 
per year rose from 484 to 735 and the 
total number of clinical research arti- 
cles increased from 357 to 567. 

Changes have occurred in both the 
authorship and funding of research in 
otolaryngology journals (Table 2). Sig- 
nificant trends were found for multiple 
authorship, an increasing number of 
articles with a female first author, and 
a diminishing proportion of articles 
with associated grant support. Where- 
as in 1969 nearly 40% of articles hada 
single author, in 1989 less than 10% 
had only one author, and over two 
thirds had three or more authors. The 
proportion of articles with a female 
first author has more than doubled 
(excluding 119 articles for which first- 
author gender could not be deter- 
mined). Although the percentage of 
articles with funding has decreased 
from 34.5% to 25.9%, the total number 
of funded articles rose from 167 to 190. 

The distribution of grant support 
between clinical and nonclinical re- 
search has remained relatively con- 
stant (Table 3). For each year, nonclin- 
ical articles were approximately five 
times more likely to have associated 
funding (95% confidence interval for 
common odds ratio, 4.2 to 6.7). The to- 
tal number of funded articles in 1989 
was higher for both research catego- 
ries than in prior years. 

Otology has accounted for a large 
share of both clinical and nonclinical 
articles, although the percentage has 
decreased (Table 4). Oncology has re- 
mained a popular subject, comprising 
nearly one third of clinical articles 
published in each year. Nonclinical ar- 
ticles are dealing more frequently with 
oncology and plastic surgery, but less 
often with the nose and paranasal 
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Table 2.—Trends in Quantity, Authorship, and Funding of Research in 
Otolaryngology Journals * 


Year, No. (%) 





Characteristic 1979 















Quantity 
Clinical articles 


Nonclinical articles 








357 (73.8) 
127 (26.2) 


486 (79.4) 
126 (20.6) 


567 (77.1) NSt 
168 (22.9) 





















Authorship 
Authors per article (mean) 2.0 2.5 3.4 <.001ł¢ 
Articles with 1 author 189 (39.0) 141 (23.0) 68 (9.3) <.001§ 
Articles with 3 or more authors 132 (27.3) 280 (45.8) 494 (67.2) <.001§ 
Articles with female 1st author 12 (2.8) 25 (4.3) 46 (6.6) <.01|| 
Funding 
Articles with grant support 167 (34.5) 133 (21.7) 190 (25.9) <.01§ 





* includes all articles (clinical and nonclinical). 

tLikelihood ratio x’. NS indicates not significant. 

+Brown-Forsythe equality of means test. Significant differences for all pairwise comparisons using t test with 
unpooled variance (Bonferroni adjustment for overall a of .05). 

§Test for linear trend. 

\|Excludes articles for which gender of first author could not be determined (n = 119). 


Table 4.—Subject Content of Clinical and Nonclinical Articles 





Year, No. (%) 


1969 1979 1989 
a LR LLLKKS—«_ KKK 
Subject Clinical Nonclinical Clinical Nonclinical Clinical Nonclinical 


* Benign and malignant neoplasms, including acoustic neuromas. 

+UADT indicates upper aerodigestive tract. 

Includes reconstructive surgery. 

§Articles describing the general otolaryngologic features of diseases and syndromes. 


Table 5.—Study Design of Clinical Research by Year* 


Year, No. (%) 





* Excludes feasibility studies (n = 39). 

tListed in order from weakest to strongest, based on relative strength of the particular investigative approach 
(see Table 1). 

Kruskal-Wallis one-way analysis of variance P < .001. Significant differences for 1989 vs 1979 and for 1989 
vs 1969 (Bonferroni adjustment for overall a of .05). 


sinuses than in prior years. cles and an increase in both analytic 


Clinical research published in 1989 
is characterized by the use of signifi- 
cantly stronger study designs (Table 5) 
than in both 1979 and 1969 (P < .001). 
This reflects a drop in descriptive arti- 


and experimental research. In 1989, a 
total of 224 articles (40%) employed 
analytic or experimental designs com- 
pared with only 64 articles (18%) in 
1969. The number of retrospective, 


166 Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 


Table 3.—Trends in Grant Support 
for Clinical and Noncliinical Research 


Articles With Grant 
Support, No. (%) 


Year 
(No. of 
Articles) 


1969 (484) 
1979 (612) 72(14.8) 61 (48.4) 
1989 (735) 101(17.8) 89 (58.0) 


* Mantel-Haenszel common odds ratio for all years 
was 5.3, P < .001 (approximate 95% confidence in- 
terval, 4.2 to 6.7). 


TT 
Non- 
clinical 


80 (68.0) 


Odds 
Clinical Ratio * 


87 (24.4) 





prospective, and experimertal studies 
has increased between 400% and 
600%. Review articles have become 
particularly infrequent, accounting 
for only 15 articles (2.7%) in 1989. 
There was no significant difference in 
study design strength between 1969 
and 1979. 

Comparisons of design strength of 
clinical research by journal (Table 6) 
showed that for 1989, articles in both 
the ARCHIVES and Laryngoscope em- 
ployed significantly stronger designs 
than Otolaryngology Head and Neck 
Surgery (P < .005). All other pairwise 
comparisons among journals were not 
statistically significant. When the 
journals were considered indepen- 
dently, a temporal trend toward stron- 
ger study design was observed for each 
from 1969 to 1989 (P < .05). 

Otolaryngology journals were found 
to have a larger percentage of descrip- 
tive articles (reviews and case reports) 
than other disciplines (Tabie 7). When 
considering research other than re- 
views and case reports, the predomi- 
nant approach used by all disciplines 
was the cross-sectional design (33% to 
54%). In medical and pediatric jour- 
nals, prospective studies and clinical 
trials were more prevalent than retro- 
spective studies; this situation was re- 
versed in otolaryngology and psychia- 
try. 

Clinical analytic research (Table 8) 
has demonstrated a significant trend 
toward the use of data that were ac- 
crued as part of routine patient care 
(chart review), and not planned for re- 
search (P<.001). No significant 
changes have occurred in the median 
sample size, the number of articles 
dealing with strictly pediatrics, or in 
the proportion of analytic articles uti- 
lizing a control group. Compared with 
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1969, clinical analytie articles in both 
1979 and 1989 employ significantly 
more P values. 


COMMENT 


The present analysis is limited in 
scope to clinical research in otolaryn- 
gology journals; no attempt has been 
made to encompass the entire field of 
otolaryngology. Such an endeavor 
would necessarily include a survey of 
general medical journals and oto- 
laryngology subspecialty journals, 
where many of otolaryngology’s most 
important clinical research reports 
have been published. In addition, this 
article describes work published and 
should not be construed to represent 
work done. The trends identified must, 
therefore, be interpreted within the 
limited framework of this study. 

Journal articles serve not only as a 
vehicle for the dissemination of bio- 
medical research, but also as a means 
for promotion in academic medicine.” 
The trend toward multiple authorship 
observed in this study and others?!” 
may in part be explained by this con- 
cept of “publish or perish.” Alterna- 
tively, it may reflect the increasing 
complexity of medical research and 
the need for collaboration among indi- 
viduals with different areas of exper- 
tise. 

Assessing the quality of clinical re- 
search is a difficult undertaking. In 
this analysis, study design was used as 
an indicator of quality, since different 
designs (Table 1) are more likely than 
others to uncover etiologies or distin- 
guish among alternative therapies.*"“ 
Descriptive studies, the lowest rank, 
serve the important function of shar- 
ing experiences and providing an im- 
petus for additional research. Occa- 
sionally, results may be so dramatic 
(penicillin for syphilis, insulin for se- 
vere diabetes) that additional research 
appears unnecessary; however, such 
occurrences are rare, numbering only 
about one or two per year.'’ Not un- 
commonly, a treatment that initially 
appears of unquestionable value is 
later viewed more modestly. Thus, hy- 
potheses generated by a descriptive 
study often require several analytic or 
experimental inquiries to further sub- 
stantiate or refute their content. 

This method of ranking study de- 


Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 









Table 6.—Study Design of Clinical Research by Otolaryngology Journal * 


Journal Name, No. (%) 






Archives of 
Otolaryngology—Head 
Study Designt and Neck Surgery 


Cross-sectional 35 (21.2) 35 (23.0) 25 (22.5) 16 (12.5) 
(6.6) 5 (4.5) 4 (3.1) 


Prospective 2 (1.2) 10 


Otolaryngology 
Head and Neck 






Annals of 


























Clinical trial 17 (10.3) 8 (5.3) 10 (9.0) 2 (1.6) 
Total 165 (100.0) 152 (100.0) 111 (100.0) 128 (100.0) 
48 185 44790 31227 30644 


(see Table 1). 

Kruskal-Wallis one-way analysis of variance P < .005. Significant differences for Archives of Otolaryngol- 
ogy-Head and Neck Surgery vs Otolaryngology Head and Neck Surgery and for Laryngoscope vs Otolaryngol- 
ogy Head and Neck Surgery (Bonferroni adjustment for overall «æ of .05). 









Discipline, % 


nN 















General Medicine Pediatrics 
Otolaryngology ——————_-. Psychiatry 
1989* 1976t 1983+ 1981§ 1984| 1983% 










Type of article 













Review article 3 A 12 4 ge 20 
Case series 57 es 36 31 E 13 
Other research 40 seus 52 65 oa 67 
Total 100 100 100 100 
Type of other research 
Cross-sectional 50 37 33 55 34 54 
Retrospective 24 8 2 2 12 20 
Prospective 10 34 23 20 28 16 
Clinical trial 16 21 42 23 26 10 
Total 100 100 100 100 100 100 





*Present series. Annals of Otolaryngology, Archives of Otolaryngology-Head and Neck Surgery, Laryngo- 
scope,and Otolaryngology Head and Neck Surgery (N = 556). 

tFletcher et al.? JAMA, Lancet, and New England Journal of Medicine (N = 155). 

Reich et al.° Archives of General Psychiatry (N = 83). 

§Hayden et al.° Journal of Pediatrics (N = 225). 

||Brown et al.‘ American Journal of Diseases of Children (N = 242). 

Reich et al.° Archives of General Psychiatry and American Journal of Psychiatry (N = 69). 


Table 8.—Selected Characteristics of Clinical Analytic Researcn* 


Year, No. (%) 


—LL LL 
1979 1989 P 






Characteristic 
Source of data 
Planned research 
Retrospective chart review 
Patient population 
No. of subjects (median) 
Pediatric only 
Data analysis 
Control group present 18 (31.6) 20 (18.5) 36 (19.3) NS§ 
Control group not present 39 (68.4) 88 (81.5) 151 (80.7) 
No. of P values, mean 0.7 3.2 3.4 <.001]|| 
* Analytic research includes only cross-sectional, retrospective, and prospective studies {N = 352 articles). 
tTest for linear trend. 
Kruskal-Wallis one-way analysis of variance. NS indicates not significant. 
§Likelihood ratio x?. Articles concerning no patients older than 17 years of age were considered “pediatric 
only.” 
ARE PA one-way analysis of variance. Significant differences for 1989 vs 1979 ard for 1989 vs 1969 
(Bonferroni adjustment for overall œ of .05). 
























122 (65.2) 
65 (34.8) 


47 (82.5) 
10 (17.5) 


94 (87.0) 
14 (13.0) 


<.001T 



















20 (18.5) 24 (12.8) 
















Otolaryngology Journals—Rosenfeld 167 








signs to assess quality, although useful 
for quantitative comparisons, tends to 
obscure the value of the lower ranked 
designs. Review articles present no 
new knowledge, yet serve important 
educational roles. Descriptive studies 
delineate the natural history of a dis- 
ease and serve as a springboard for 
hypothesis generation and develop- 
ment of a clinical database. Cross-sec- 
tional studies, also called prevalence 
studies, define the scope and spectrum 
of disease in a population, and are of 
immense importance for health-care 
planning. The rank system thus repre- 
sents a compromise to permit statisti- 
cal comparisons and is not intended to 
reflect the intrinsic worth of the vari- 
ous study designs. 

A trend toward publication of arti- 
cles with stronger designs was demon- 
strated when the journals were ana- 
lyzed in both a pooled and unpooled 
manner. The presence of more studies 
employing higher ranked study de- 
signs, however, does not necessarily 
equate with higher quality research. 
Indeed, the findings that an increasing 
number of analytic studies are using 
retrospective data (35% in 1989) and 
that only 20% of these employ a con- 
trol group are somewhat disturbing. 
Data obtained by chart review are 
subject to bias from variations in the 
completeness and availability of med- 
ical records. Analytic studies are more 
meaningful when an appropriate con- 
trol group is included, even though the 
selection of such a group may be quite 
difficult..° For comparison, in 1989 
about 50% of clinical trials were con- 
trolled. The median sample size of an- 
alytic studies has also remained low 
(52 in 1989), which may limit the abil- 
ity to detect small differences between 
samples. When the differences are 
large, however, even small samples 
may provide sufficient power to avoid 8 
error. 

Minor differences in design strength 
were found for the four journals stud- 
ied in 1989 (Table 6). This should not be 
construed as a statement that certain 
journals are intrinsically better than 
others; rather, these variations more 
likely reflect the mandatory submis- 
sion policies linking meetings to spe- 
cific journals. Moreover, delays in pub- 
lication time may influence the will- 


ingness of authors to submit to a given 
journal vs others. 

The high prevalence of cross-sec- 
tional studies in all disciplines reflects 
their value in providing quick “snap- 
shot” associations of diseases and risk 
factors and their utility in the evalua- 
tion of diagnostic tests. However, they 
are unreliable when used as surrogates 
for clinical trials or time-span studies 
(retrospective or prospective) in ex- 
ploring the etiology of disease, or the 
effects of treatment.’ The low preva- 
lence of prospective studies and clini- 
eal trials in otolaryngology compared 
with medicine and pediatrics most 
likely reflects the inherent differences 
between surgical subspecialty and 
general medical research. Many disor- 
ders in otolaryngology are rare and not 
amenable to these approaches. As mul- 
ticenter investigations continue to in- 
crease in frequency, these differences 
can be expected to diminish. 

Nonclinical articles were four to six 
times more likely to have associated 
grant support than clinical articles. 
Considering that 60% or more of clin- 
ical research consisted of review arti- 
cles and case series, this finding is not 
unexpected. Also, basic research (in- 
cluded under “nonclinical” research in 
this analysis) generally depends on 
external funding for its existence. The 
implementation of well-designed ana- 
lytic studies or clinical trials, however, 
can be quite costly. As the proportion 
of this type of research increases, clin- 
ical investigators will necessarily seek 
more funding for their projects. 

Clinical research in otolaryngology 
journals is getting better; the preva- 
lence of more powerful study designs is 
steadily increasing. More articles are 
being published than in prior years, 
and the total number with associated 
grant support is rising. Several poten- 
tial problems have also been identi- 
fied. Analytic studies have demon- 
strated a modest sample size, infre- 
quent use of a control group, and an 
increasing tendency to use retrospec- 
tive data. These problems must not 
obscure the basic conclusion that the 
quantity and quality of clinical re- 
search have steadily increased; rather, 
they should provide impetus for future 
multicenter studies and cooperative 
clinical trials to expand on an already 
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solid foundation of clinica! investiga- 
tion. 
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Reviewing the Literature 


We are taught even before medical 
school that the first step in the prepa- 
ration of a presentation, research 
project, or report is to search the liter- 
ature to find out what has already been 
written on the subject at hand. Since 
much of what we know today is based 
on the observations and discoveries of 
our predecessors, it would be foolhardy 
to expound on a subject without know- 
ing its scientific history. Of course, 
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there must be a reliable literature to 
review and study, which makes us de- 
pendent on the diligence of the jour- 
nals to assure the quality of their con- 
tents. Because most published articles 
contain a literature review, they reca- 
pitulate the past in a new light. Thus, 
each article provides both new and old 
information and lets us rediscover, re- 
define, and reappraise that which was 
known or surmised at the time it was 
written. This is reviewing the litera- 
ture in the classic sense. 

What is it one looks for in doing this 
type of review? After all, the types of 
articles to be found vary widely in 
scope, depth, and, despite the best 
efforts of reviewers and editors, in 
quality and validity. The naive re- 
viewer has little basis for choosing 
among the articles found in a litera- 
ture search. Intuitive guideposts 
might be the number of cases or sub- 
jects in the report, the clarity of the 
exposition, the appropriate use of sta- 
tistical measures, and the number of 
times the article is cited by other 
authors writing on the same subject. 
(The latter statistic has been formal- 
ized as the citation index, which is 
commercially available.) Two other in- 
dexes of quality are the theoretic per- 
spective from which the article is writ- 
ten and the research design employed. 
In this regard it is important to keep in 
mind the difference between recogni- 
tion and discovery: descriptive studies 
recognize phenomena, but discovery of 
underlying causes depends on hypoth- 
esis-based analytic studies conducted 
within a theoretic framework. 

Another index of quality is the rep- 
utation of the journal, which depends 
in a large way on a second type of lit- 
erature review (pre-review, if you 
will); namely, peer review. Peer review 
has a profound impact on the litera- 
ture, shaping it in alargely unseen way 
to the scientific standards of the times. 
Articles that appear in peer-reviewed 
journals have greater credibility than 
those in other types of journals. In ad- 
dition, the intensity of the peer-review 
process may vary among the journals. 
The more prestigious the journal, the 
more rigorous its review process. 
Manuscripts submitted to a peer-re- 
viewed journal are critiqued by one or 
more reviewers, who participate with- 


out compensation in this important 
phase of scholarship. The reviewer has 
a special responsibility to see that the 
manuscript is accurate, readible, and 
pertinent. In a very real sense, the re- 
viewer is the surrogate discussant for 
the reader. The reviewer may recom- 
mend to the editor that the manuscript 
be rejected, revised (in a minor or ma- 
jor way), or be accepted as is. Although 
most of us would wish to have our work 
fall into the last category, this is not 
common as few of us can expound on a 
subject in a manner that is wholly ac- 
ceptable to a group of our peers. On the 
one hand, this is useful because the 
work is often refined and polished by 
the review process. On the other hand, 
reviewer bias may distort the inten- 
tion of the author(s). Adjudicating the 
difference is what makes an editor’s 
task, at times, not unlike Solomon’s. 

There is a third, seldom done, type of 
review, which has occasioned this com- 
mentary: a review of how well our lit- 
erature is doing. Although it is likely 
that most readers have well-defined 
opinions on the quality and quantity of 
published articles, few of us take the 
time to analyze the subject in detail. In 
this issue of the ARCHIVES, Rosenfeld 
has done just that and in so doing has 
provided a thoughtful perspective on 
the quality of our literature. He de- 
scribes the content of four otolaryn- 
gology journals (including this one) 
during 3 years a decade apart and an- 
alyzes the differences, noting impor- 
tant trends. This longitudinal sample 
provides a 20-year perspective on the 
form of our literature. 

How are we doing? By several in- 
dexes, quite well. The volume of clini- 
cal research has increased, the number 
of people involved in the reporting 
process has expanded, and the mea- 
sure of quality used, strength of re- 
search design, shows an upward trend. 
Rosenfeld is careful to point out that 
the reporting of research done in oto- 
laryngology is not limited to those four 
journals, and, thus, the review focuses 
on the journals and not on otolaryn- 
gological research, per se. 

What we do not know from this re- 
view is the content of the work being 
reported. How much of the research is 
original and how much is re-search- 
ing? How much of it is promoting 
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scholarship as opposed to promoting 
scholars? Are we writing more and 
more about less and less? Are the 
research questions being asked the 
sort that will open deors to new un- 
derstanding or are they re-asking the 
same questions again, using new tech- 
nology? Are we making real advances 
into the unknown? These questions 
can be debated endlessly, and students 
of the literature will, no doubt, have 
strong opinions. However, to probe for 
answers to these questions would re- 
quire an intense analysis of the sort 
that few would be willing or able to do. 
My guess is that the rate of reporting 
of fundamental advances has not 
changed much because seminal discov- 
eries are few and far between and usu- 
ally receive the credit they are due. The 
descriptive work that eomprises most 
of our literature is important back- 
ground, for it sets the stage, so to 
speak, for discoveries to be launched. A 
well-developed, carefully recorded and 
accurately reported, descriptive liter- 
ature is the stuff from which testable 
hypotheses are made. 

In some funding circles, clinical re- 
search has an undeserved reputation 
for being less rigorous than basic re- 
search. This should not be so because 
experimental clinical research is com- 
plicated by subject considerations 
(compliance, safeguards, bioethics) 
and, by necessity, has to deal with 
more variables than the highly con- 
trolled environment of the basic sci- 
ence laboratory. In adcition, surgical 
research is even more difficult because 
of the influence of anesthesia, varia- 
tion in surgical skill, and the problem 
of the control group. Keeping in mind 
that basic discoveries open doors for 
clinical advances, we must, nonethe- 
less, persevere in attempting such 
things as unlocking the riddle of 
Meniere’s disease, finding the next step 
in the control of caneer, preventing 
deafness, and developing more cost- 
efficient ways to ameliorate the effects 
of otitis media, sinusitis, and tonsilli- 
tis, to name a few. Perhaps we may 
even learn how to treat the common 
cold. 

Rosenfeld is careful te avoid the is- 
sue of the proper balance of types of 
articles within a journal’s year. Al- 
though he equates quality with 
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strength of research design (and I do 
not disagree with this tenet), it is im- 
portant to point out that the random- 
ized clinical trial (RCT), which is gen- 
erally considered to be the most pow- 
erful method in clinical research, 
cannot answer all questions, nor 
should it be used for most of the 
unsolved problems. Before an RCT is 
considered, there must be a substan- 
tial body of evidence (from descriptive 
research) to suggest that there is a 
valid question about the particular 
therapy or method that cannot be an- 
swered by other means. The RCTs are 
expensive, time-consuming, and diffi- 
cult to fund and do. Therefore, only 
when other methods fail and the issue 
at hand is clinically important enough 
should an RCT be considered. One, 
perhaps oversimplified, illustration 
may suffice to make the point: a new 
treatment for rabies that truly cures 
one case would be convincing. There- 
after, it would be impossible to find 
volunteers for the control group. Re- 
member that many of the important 
clinical discoveries in our field were 


made by a single investigator sup- 
ported only by curiosity and enthusi- 
asm, trying to find a better solution to 
a clinical problem. 

It is good to know that guardians of 
our scholarship have done a good job 
and that our journals are alive and 
well and growing nicely. To continue 
this process requires increasing effort, 
given the complexity of the research 
questions being asked these days. 
Many of the unsolved clinical problems 
that we face can only be addressed by 
multi-institutional studies, which, in 
turn, require a large number of quali- 
fied, experienced, and like-minded 
clinical investigators who will work 
together to develop and perform these 
time-consuming, complicated studies. 
The good news is that we have a sub- 
stantial core of clinician investigators, 
and more on the way thanks to the ef- 
forts of our training programs to im- 
plement the requirement of the Resi- 
dent Review Committee in Otolaryn- 
gology concerning research training. 
The bad news is that more investiga- 
tors are required, more training time 
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is needed (to learn the sophisticated 
research techniques of the 1990s and 
beyond), and that funding ts scarce. 
What to do? One step has been taken 

by the American Academy of Oto- 
laryngology-Head and Neck Surgery 
toward the development of a national 
clinical research protocol. Many of our 
societies are offering research grants 
to new investigators. A new sense of 
purpose and community has been en- 
gendered by the establishment of the 
National Institute on Deafness and 
Other Communication Disorders 
(NIDCD). It is up to us to work with 
each other and the NIDCD to get the 
job(s) done that need to be done. Then 
Rosenfeld and his successors will have 
an even more pleasant task when next 
they review the literature. 

GEORGE A. GATES, MD 

Department of Otolaryngology- 

Head and Neck Surgery 
Washington University School of 
Medicine 
517 S Euclid Ave 
St Louis, MO 63110 
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Single-Stage Laryngotrachea] Reconstruction 


Rodney P. Lusk, MD; Steven Gray, MD; Harlan R. Muntz, MD 


è The mainstay for repairing subglottic 
and tracheal stenosis has been the rib 
graft with prolonged stenting. A refine- 
ment of this treatment was the use of the 
anterior cricoid decompression (split). We 
present single-stage reconstruction of the 
airway as an additional refinement of the 
laryngotracheoplasty. This article de- 
scribes the experience of two institutions 
with single-stage reconstruction and of- 
fers some observations on the principles 
of the technique. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:17 1-173) 


ý hiii last decade has seen significant 
advance in the surgical manage- 
ment of subglottic and tracheal steno- 
sis. There have been numerous modifi- 
cations of cartilage grafting to the 
larynx since Fearon and Cotton! orig- 
inally described the procedure in 1974. 
These modified procedures have been 
tailored to fit different pathologic con- 
ditions. In the middle 1980s, for exam- 
ple, low-grade stage II congenital or 
acquired subglottic stenosis was 
treated with anterior cricoid decom- 
pression (split) or anterior cricoid de- 
compression and cartilage interposi- 
tion and stenting with an endotracheal 


Accepted for publication July 31, 1990. 

From the Washington University School of 
Medicine, St Louis (Mo) Children’s Hospital (Drs 
Lusk and Muntz); and University of Iowa School 
of Medicine, Iowa City (Dr Gray). 

Presented at the Annual Meeting of the Amer- 
ican Society of Pediatric/Otolaryngology, Toron- 
to, Ontario, May 17-19, 1990. 

Reprint requests to 400 S Kingshighway, St 
Louis, MO 63110 (Dr Lusk). 


Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 


tube for 10 to 14 days. Various pedi- 
atric otolaryngologists (R. Cotton, 
MD, C. Myers, MD, B. Miller, MD, R. B. 
Seid, MD, and S. Pransky, MD, unpub- 
lished data, 1988-1989) as well as our- 
selves have independently begun to 
modify laryngotracheoplasties to al- 
low surgical correction with a one- 
stage procedure. 

The experience of one of us (R.P.L.) 
with repair of long-segment tracheal 
stenosis and rib grafting led to the re- 
alization that severe stenosis of the 
airway could be repaired in a single 
stage. Independently at another insti- 
tution, one of us (S.G.) began perform- 
ing single-stage reconstruction in 
adults with short-segment tracheal 
stenosis. Although the rib graft tech- 
nique has not been described in adults, 
we have found it to be successful. The 
principles learned with these repairs 
have been applied to the repair of sub- 
glottic stenosis in a single stage. This 
article describes the experience of two 
institutions with single-stage recon- 
struction of subglottic and tracheal le- 
sions. 


MATERIALS AND METHODS 


Since 1987 we have been selecting pa- 
tients for single-stage repair of subglottic 
and tracheal stenosis. The subglottic le- 
sions have been less severe, stages II and 
III, without complete obstruction. The tra- 
cheal lesions have ranged from severe long- 
segment stenosis to rather mild disease 
(Table). 

The procedure consists of exposing the 
trachea in the area of anticipated stenosis 


and splitting the anterior portion of the 
stenosis. Endoscopic confirmation that the 
entire stenotic segment has been opened is 
essential. An appropriately sized endotra- 
cheal tube is then placed into the airway to 
facilitate ventilation. If the patient has a 
long-segment tracheal stenosis, oxygen- 
ation is most effectively accomplished 
through pulmonary bypass. If a tracheot- 
omy tube is in place, the fistula tract and 
any suprastomal granulation tissue is ex- 
cised. 

When the length of thestenosis is known, 
the cartilage graft site can be selected and 
harvested. Occasionally more than one 
piece of cartilage is needed to graft the de- 
fect. The graft is sutured into the anterior 
tracheal incision with the endotracheal 
tube in place. The repair must be carried 
through the entire stenotic segment. The 
graft edges are sutured to the edge of the 
trachea, taking care not to expose sutures 
intraluminally. Various sutures have been 
tried, and ethicon polyglactin (Vicryl) ap- 
pears to be the most efficacious suture ma- 
terial. The repair should be tight enough to 
prevent air leaks, but this has not been a 
major problem. If a leak is present, fibrin 
glue should help seal the anastomosis site. 

The airway is usually examined after the 
repair has been performed to assess the 
status of the graft and patency of the 
airway. The patient is then reintubated 
with a nasal tracheal tube and the edges of 
the neck incision are drawn together but 
not tightly closed. It is imperative that a 
drain is placed to allow escape of air during 
the postoperative period; significant com- 
plications such as pneumothorax or subcu- 
taneous emphysema can occur if the air 
cannot escape. 

After the repair the patient remains in- 
tubated in the intensive care unit for a 
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Extent of 
Stenosis, Age, Type of Duration, Follow- 


mm Cause mo Type of Procedure Stent d Complications 
intubation 3 Anterior cricoid split 3.5 ET 7 Failed extubation 
















Circumferential 
ulcer 























Auricular cartilage graft 4.0 ET 
Anterior cricoid split 3.5 ET 7 Failed extubation 






2 SG Circumferential Intubation 


ulcer 










Auricular cartilage graft 3.5 ET 
Auricular cartilage graft 3.0 ET 4 None 1y8mo 










Circumferential Intubation 


ulcer 






















Anterior cricoid split Failed extubation 
3.5 Auricular cartilage graft 3.0 ET Failed extubation 


Rib cart graft Aboulkar Sai Remains stented 
stent 


None 


Intubation 























12 y Auricular cartilage graft 
Laser excision X2 


Auricular cartilage graft 4.5 ET 1 None 


Congenital 
LRT Intubation 














Intubation 2 Anterior cricoid split ET ? Failed extubation 
2 y Rib graft Aboulker 6 mo Extubated, but 
stent failed 4 y later 









6y Auricular cartilage graft 4.0 ET 7 None 1y 6mo 
8 SG <2.7 Intubation 4 Auricular cartilage graft 4.0 ET 7 None 1y5mo 
9 Trachea <2.7 Congenital 1 2 rib grafts 3.0 ET 9 None 2 y 6 mo 


10 Trachea <2.7 Intubation 14 Rib graft 3.5 ET 3 Granulation tissue 2y6mo 
jg ; i i 3.0 ET 10 None ly 


11 rachea <2.7 Congenital 2 Rib graft 
12 Trachea <2.7 Intubation 2 Rib graft 3.0 ET 5 Granulation tissue 1y 
13 SG 4 Wegener’s 34 y Rib graft 7.0 ET 3 None 6 mo 





granulomatosis 
Trachea <2.7 Laryngotracheal 3y Rib graft 4.5 ET 4 None 2y 

















14 













































cleft 
5 Trachea 4 Traumatic tracheal 28 y Rib graft and primary 7.5 ET 3 None 2 y 6 mo 
separation anastomosis 
16 SG <3.5 Intubation 65 y Rib graft 7.5 ET 1 None 1y4mo 
17 Trachea 4 Intubation 58 y Rib graft 6.5 ET 2 Sternal dehiscence ly 






mediastinitis 
Congenital 2y Rib graft 4.0 ET 1 None 
Trachea 4 Intubation 72y Rib graft o Failed extubation 













19 









* SG indicates subglottis; ET, endotracheal tube. 


variable length of time. Postoperative chest few days of the repair, the bronchoscopy chea. The stenoses were estimated to 
x-ray films are taken to document the will not be necessary. Some patients with be less than 2.7 mm, the size of a small 
endotracheal tube position and evidence of mild stenosis and an excellent repair have telescope, in most of the pediatric pa- 


a pneumothorax. Heavy sedation with pa- been extubated in the immediate postoper- tients, and less than or equal to 4 mm 
ralysis is essential throughout the postop- ative period. in the adults. Five of the patients had 
erative period to prevent inadvertent extu- RESULTS failed a previous mode of therapy diad 


bation or trauma to the graft site. 


The duration of intubation varies with The Table summarizes the resultsat as an anterior cricoid split or laser ex- 


the severity of the stenosis and the success our two institutions. Of the 19 cases, cision of the subglottic stenosis. 
of the repair. Airway patency can be as- only five were believed to be congen1- All patients were intubated with 
sessed clinically, endoscopically, or through tal, and one of these was secondary to endotracheal tubes postoperatively for 
the size of the postoperative air leakaround a repair of a laryngotracheal cleft. Of varying lengths of time. The time 
the tube. We have found clinicians’ subjec- the remaining cases, 13 were believed spans ranged from extubetion in the 
tive assessment of the repair to be themost to be secondary to trauma (from intu- immediate postoperative period to 13 
reliable factor. PEN ; bation in all cases but one) and one days, with an average of 44 days. One 

The method of extubation is variable. Secondary to Wegener’s granulomato- of 19 patients failed the single-stage 
One of us (R.P.L.) prefers to perform a à : ; 

i sis. The ages of the patients tended to reconstruction. The most common 
bronchoscopy the day before extubation to fall int . 13 th licati latinii ‘ 
assess the airway for patency and to remove all into two groups: 13 younger than comp ication was granulation tissue in 
any significant granulation tissue. The pa- 3 years and five adults, with one the trachea. This was believed to be 
tient is then transferred back to the inten- 12-year-old adolescent. secondary to foreign body reactions to 
sive care unit and extubated the following Eleven of the stenoses were in the the sutures and was managed endo- 
day. If an extubation is planned within a subglottis and eight were in the tra- scopically. One adult patiert developed 
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mediastinitis. The average follow-up 
for the 19 patients was 1.6 years. 


COMMENT 


The goal of any surgical procedure 
designed to treat subglottic or tracheal 
stenosis is to permanently repair the 
defect in as short a time as possible. A 
single procedure, which should result 
in immediate improvement in the air- 
way and extubation, is preferable to a 
multistaged procedure. All procedures 
require opening the airway at least 
anteriorly to increase the cross-sec- 
tional area. The resulting defect is 
then allowed to fill with granulation 
tissue, as in anterior cricoid decom- 
pression, or the space is filled with 
some autologous material such as car- 
tilage. This cartilage acts as a bridge 
for the mucosa to advance across and 
provides structural integrity of the 
trachea. The faster this ean be accom- 
plished, the less the secondary intralu- 
minal scar formation. 

The techniques of laryngotracheal 
reconstruction described by others are 
used in single-stage reconstruction.**"° 
The following principles apply to sin- 
gle-stage airway reconstruction for 
subglottic or tracheal stenosis. 

1. The surgeon must feel confident 
that the cartilage graft is secure and 
will not prolapse or shift position when 
subjected to airway pressures, motion, 
or cough. 

2. The entire length of the stenotic 
segment must be reconstructed. It is 
often difficult if not impossible to as- 
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Ann Otol Rhinol Laryngol. 1980:39:508-511. 

3. Cotton RT. Prevention and management of 
laryngeal stenosis in infants and children. J Pe- 
diatr Surg. 1985;20:845-851. 

4. Grundfast KM, Coffman AC, Milmoe G. An- 
terior cricoid split: a ‘simple’ surgieal procedure 


Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 


sess the lumen from size outside the 
trachea; this is best accomplished en- 
doscopically at the time of the proce- 
dure. 

3. If a tracheotomy is in place, the 
fistula and any suprastomal granula- 
tion tissue should be removed at the 
time of the procedure. Mature circum- 
ferential scar, however, is not re- 
moved. 

4. Placement of an endotracheal 
tube allows time for the initial healing 
of the graft and provides access for 
ventilation. It is not felt that the en- 
dotracheal tube stents the airway open 
in most cases. 

5. The sutures should not extend into 
the lumen of the trachea. The suture 
material may be permanent or absorb- 
able. We have used a variety of sutures 
but we prefer ethicon polyglactin (Vi- 
cryl). Polydioxanone (PDS) suture has 
been used on two occasions and re- 
sulted in increased granulation tissue 
within the lumen of the trachea. 

6. Because of possible air leak, the 
neck incision should never be fully 
closed. If an air leak develops in the 
immediate postoperative period, the 
air must be able to escape through the 
skin incision to prevent subcutaneous 
emphysema or pneumothorax. We pre- 
fer to put a small Penrose drain 
through the suture line over the graft 
until it is clear that an air leak is not 
present. 

7. The timing of the extubation is 
based primarily on clinical judgment 
of how successful the primary repair 
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was and its appearance at bronchosco- 
py. If the patient has been intubated 
for several days it would seem prudent 
to examine the airway prior to extu- 
bation to ensure there has been no ac- 
cumulation of granulation tissue. We 
believe that there is always incomplete 
epithelialization of the graft at the 
time of extubation. Some patients may 
develop granulation tissue after extu- 
bation. When this occurs, the tissue is 
removed via bronchoscopy. Recurrent 
granulation tissue is most likely sec- 
ondary to a suture in the lumen of the 
airway and will occur until the suture 
is removed or absorbed. A low-pres- 
sure air leak is an encouraging sign 
that favors successful extubation. We 
recommend that patients be extubated 
wide awake and in an environment 
where the airway can be quickly rees- 
tablished, should the need arise. 

Adherence to these principles im- 
proves, but does not guarantee, a suc- 
cessful outcome. The single-stage re- 
construction of an airway may be the 
most expeditious way of curing the pa- 
tient of airway distress. The cost of the 
intensive care unit stay and the effect 
of a prolonged period of intubation, 
sedation, and paralysis must, however, 
be taken into account. More experience 
is required to establish the long-term 
success of this method of repair. Sin- 
gle-stage reconstruction is not appli- 
cable for more severe stenosis or com- 
plete obliteration of the airway. 
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Culture-Positive Allergic Fungal Sinusitis 


Scott C. Manning, MD; Steven D. Schaefer, MD; Lanny G. Close, MD; Frank Vuitch, MD 


e Allergic Aspergillus sinusitis is a well- 
defined clinical and histologic entity, al- 
though surprisingly few reported cases 
have yielded any fungal growth on culture. 
Taking advantage of recent changes in the 
identification and classification of certain 
groups of fungi, we were able to identify a 
specific fungal organism in 19 of 22 con- 
secutive patients with a histologic diagno- 
sis of allergic fungal sinusitis over the past 
2% years. Aspergillus was found in only 
one patient, while an organism in the fam- 
ily of dematiaceous fungi was found in 18 
patients. Of these patients, the genus 
Bipolaris was the most commonly repre- 
sented, while Exserohilum, Curvularia, and 
Alternaria species were seen with less 
frequency. Thus, it appears that Aspergil- 
lus may not be the most common etiologic 
agent in allergic ‘‘Aspergillus’’ sinusitis. 
Allergic fungal sinusitis is not unusual and 
its incidence may be increasing. On initial 
clinical evaluation it may be easily mis- 
taken for malignancy or invasive fungal 
disease with the potential for overly ag- 
gressive treatment. Preoperative suspi- 
cion of allergic fungal sinusitis based on 
clinical and roentgenographic findings 
along with careful communication with the 
mycology laboratory about the possibility 
of dematiaceous fungal growth are neces- 
sary for proper diagnosis. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:174-178) 
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J’ 1983 Katzenstein et al’ first de- 

scribed the entity of allergic fun- 
gal sinusitis in immunocompetent 
young adult patients. Diagnosis was 
based on histologic findings of “aller- 
gic mucin” with sheets of degenerated 
eosinophils and interspersed seg- 
mented branching fungal elements 
without evidence of tissue invasion. 
Although no fungal cultures were pos- 
itive in the original series, the authors 
postulated that the responsible orga- 
nism was Aspergillus because of clini- 
cal and histologic similarities to aller- 
gic bronchopulmonary aspergillosis 
and because of the characteristic fun- 
gal morphology. Subsequent series of 
patients with similar clinical and his- 
tologic findings published in the oto- 
laryngologic literature’* likewise con- 
tained no patients with positive fungal 
cultures. 

In 1988, a patient at our institution 
with clinical and histologic findings of 
allergic fungal sinusitis yielded a cul- 
ture positive for Bipolaris, a genus in 
the family of dematiaceous fungi. As 
clinical and pathologic recognition of 
allergic fungal sinusitis has increased, 
fungal culturing and identification of 
specimens from these patients has 
been reassessed in light of changing 
fungal taxonomy. Since that initial 
patient cultures from 17 others with 
allergic fungal sinusitis have yielded 
dematiaceous fungi on culture, while 
culture from only one patient has 
yielded Aspergillus. Being able to 
firmly establish the diagnosis of aller- 
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gic fungal sinusitis with the help of 
proper culturing and fungal classifica- 
tion is important to effect a rational 
protocol of therapy. 


MATERIALS AND METHODS 


The records of all sinus patents over the 
past 30 months with a histolagic diagnosis 
of allergic fungal sinusitis were reviewed. 
The histologic diagnosis was based on find- 
ings of branching segmented fungal forms 
interspersed throughout “allergic mucin” 
consisting of laminated aggregates of de- 
generated eosinophils with areas of eosino- 
philic calcific debris and Charcot-Leyden 
crystals (Fig 1). No patient had a history of 
immunodeficiency and no tissue invasion 
was identified on any specimen histologi- 
cally. 

Tissue and inspissated debris from in- 
volved sinuses was sent for fungal culture 
in all patients. Specimens were plated on 
Sabouraud’s dextrose agar, Inhibitory Mold 
Agar (BBL Microbiology Systems, Cockeys- 
vill, Md) that contains chloramphenicol and 
on Mycocel agar that contams cyclohexi- 
mide. If fungal colonies were identified, 
they were then examined with wet prepa- 
rations using lactophenol cotton blue. If the 
morphology was still not distinct enough 
for identification then slide culture prepa- 
rations were made using potato dextrose 
agar to promote conidiation. 


RESULTS 


Twenty-two patients were identified 
over this time with histologic evidence 
of allergic fungal sinusitis (Fig 2). 
Cultures from three patients failed to 
yield any fungal organisms on culture. 
Culture from one patient yielded As- 
pergillus flavus and culture from an- 
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Fig 1.—Allergic mucin contains lamellated aggregates of eosinophils as well as individual cells and 
Charcot-Leyden crystals. Inset shows septate fungal hyphae with acute angle branching (hema- 
toxylin-eosin, X40; inset: Grocott silver stain, X400). 


Fig 2.—Culture results of patients with a histologic diagnosis of allergic fungal sinusitis. 
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3 No Growth 1 “Helminthosporium" 17 Dematiaceous 
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1 Aspergillus 
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13 Bipolaris (3 "Drechslera" 


1 Alternaria 


2 Curvularia 


1 Exserohilum 
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other patient yielded a fungus identi- 
fied as a Helminthosporium species. 
This was probably a misidentification 
of a Bipolaris species but the culture 
plate was thrown out before further 
identification. Cultures from three pa- 
tients yielded organisms identified as 
Drechslera species, which were subse- 
quently presumed to be Bipolaris spe- 
cies based on the work of McGinnis et 
al.* Cultures from ten other patients 
yielded a definite diagnosis of Bipo- 
laris species, with two of these being 
identified specifically as Bipolaris 
spicerfera. Two cultures were positive 
for Curvularia species and one each 
for Exserohilum and Alternaria. This 
totaled 18 patients with a positive cul- 
ture in the family əf dematiaceous 
fungi (Table). 

The average age of the 18 patients 
with culture-proven dematiaceous al- 
lergic fungal sinusitis was 26.5 years. 
Ages ranged from 9 years to 46 years 
and a 13 to 5 male-to-female predom- 
inance was noted. All patients had a 
long history of sinusitis refractory to 
medical management and 14 of the 18 
demonstrated nasal pclyps or signifi- 
cant polypoid degeneration of nasal 
mucosa on examination. All patients 
had computed tomographic findings of 
expansile disease invelving multiple 
sinuses with areas cf high signal 
within the involved sinuses on noncon- 
trast views. Seven patients demon- 
strated “bony erosion” on computed 
tomography and three of these were 
reported to have “intracranial exten- 
sion” (Fig 3). Seven of the 18 patients 
had undergone prior sinus surgery. 

All patients underwent endoscopic 
drainage of involved sinuses. one pa- 
tient (patient 11) underwent a frontal 
craniotomy in addition with frontal 
sinus obliteration for treatment of a 
large mucocele that had eroded 
through the posterior table. All pa- 
tients were found to have areas of 
dense greenish-brown inspissated mu- 
cin in addition to hypertrophic mucosa 
and polyps. Patients 12 and 13 were 
found at surgery to have areas of def- 
inite bony erosion in the posterior 
sphenoid sinus and cribriform plate, 
respectively, but the dura was intact in 
both cases. Postoperatively, one pa- 
tient (patient 3) was treated with a 
course of amphotericin B as recom- 
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Alternaria species 17/29/M 


mended by the Infectious Disease Ser- 
vice, Parkland Memorial Hospital, 
Dallas, Tex. This was early in the 
series when our experience with aller- 
gic fungal disease was limited, and 
there was concern over the possibility 
of intracranial spread of disease. All 
patients were treated with vigorous 
sinus saline lavage and topical nasal 
steroids. Follow up has ranged from 6 
to 32 months. Two of the 17 patients 
have undergone repeated endoscopic 
ethmoid surgery for recurrent disease 
and two other patients have undergone 
limited office polypectomy procedures 
for recurrence of small ethmoid 
polyps. No patient has subsequently 
manifested any signs of invasive fun- 
gal disease. 


COMMENT 
Fungal Taxonomy 


Any discussion of culture positive 
allergic sinusitis must begin with a re- 
view of fungal taxonomy because much 
of the confusion surrounding this en- 
tity can be traced to recent changes in 
how these organisms are classified. 
With respect to human disease, fungi 
can be divided into two principle 
groups: those that are well-known hu- 
man pathogens such as Aspergillus and 
Mucor species and those that are com- 
mon saprophytes and laboratory con- 
taminants but which rarely, if ever, 
cause human disease. The family of 
dematiaceous (meaning darkly pig- 
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mented) fungi fits into this latter cat- 
egory and includes several genera in- 
cluding Bipolaris, Drechslera, Exsero- 
hilum, Curvularia, Alternaria, and 
Helminthosporium.® Invasive disease 
by fungi in the dematiaceous family is 
rare and usually involves immunocom- 
promised patients. Reports of invasive 
disease involving skin, bone, cornea, 
endocardium, and nervous system 
have appeared with Bipolaris and 
Exserohiium.>’ 

Originally, Ajello and Georg® sug- 
gested the term phaeohyphomycosis 
for invasive disease with darkly pig- 
mented septate mycelial elements in 
tissue, and this term subsequently has 
been expanded to include dematia- 
ceous fungal disease in general with 
filamentous mycelial elements in the 
host. Chromoblastomycosis, in con- 
trast, refers to dematiaceous fungal 
disease (usually dermatologic) with 
muriform or “sclerotic” bodies seen in 
host tissue.’ The diagnosis of phaeo- 
hyphomycosis cannot be made histo- 
logically because the segmented myce- 
lial elements are morphologically sim- 
ilar to those classes of fungi such as 
Aspergillus. The diagnosis therefore 
depends on culture identification, an 
often difficult process complicated by 
the changes in nomenclature and clas- 
sification of these fungi over the past 
several years.’ 

In the past, many laboratories 
adopted the practice of grouping vari- 
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Fig 3.—Patient 13. Noncontrast coronal com- 
puted tomography demonstratiag expansile 
disease with areas of high signa’ involving left 
ethmoid and maxillary sinuses with erosion of 
cribiform plate. 


ous unrelated genera of dematiaceous 
fungi under the genus elmintho- 
sporium.’ Because Helmin‘hosporium 
has never been recognized as a human 
pathogen, its presence or a culture 
plate was often considered to be a con- 
taminant and was therefere not re- 
ported. This may be the explanation of 
the lack of culture results in previous 
series of allergic fungal sinusitis. In 
recent years, careful observation of the 
difference in conidia or asexual spores 
of these fungi has led to the separation 
of distinct genera such as Bipolaris 
and Drechslera from the genus 
Helminthosporium.’ Careful mea- 
sures to promote conidiation such as 
slide preparations with potato dex- 
trose agar, or 15% V-8 juice agar are 
necessary to identify many of these 
genera and are still beyonc the exper- 
tise of many hospital laboratories.’ 

In 1986, McGinnis et al> carefully 
examined numerous isolates of dema- 
tiaceous fungi and concluded that only 
certain Bipolaris and Exserohilum 
species could be considered true patho- 
gens in their series. Speciically, they 
concluded that disease ascribed to 
“Helminthosporium” or “Drechslera” 
represented either “misidentification 
or misclassification according to obso- 
lete taxonomy.” Recently, other 
studies have identified other dematia- 
ceous genera such as Curvularia®'*" 
and Alternaria? as potential human 
pathogens. 
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Allergic Fungal Sinusitis 

Allergic fungal sinusitis is a disease 
entity easily recognized on the basis of 
clinical presentation, computed to- 
mography, and histologic features. Al- 
though previously presumed to be As- 
pergillus in the majority of cases be- 
cause of morphologic similarities on 
histology,'*"'* few cases in the litera- 
ture have actually reported culture- 
positive Aspergillus allergic fungal 
sinusitis. Literature review does, 
however, reveal several cases of prob- 
able allergic fungal sinusitis in the de- 
matiaceous family. 

The first literature report of proba- 
ble allergic fungal sinusitis with a 
positive culture was made by Young et 
al.” The patient was a 15-year-old boy 
with proptosis and diplopia who was 
found to have “green gelatinous 
material” in his sinuses with degener- 
ated eosinophils and fungal hyphae 
seen histologically. Cultures yielded 
Drechslera hawaiiensis. Therapy con- 
sisted of surgery and amphotericin B. 
Again, today this would most likely be 
identified as a Bipolaris species based 
on the work of McGinnis and co- 
workers.’ Sobol et al'* reported two 
similar cases with Drechslera spic- 
ifera on culture. Harpster et al” and 
Rolston et al” also reported cases of 
Drechslera sinusitis with histologic 
findings compatible with allergic fun- 
gal sinusitis in 1985. Since 1985, sev- 
eral isolated reports on Bipolaris si- 
nusitis have appeared reflecting an ev- 
olution in the fungal taxonomy.” All 
were young immunocompetent pa- 
tients with clinical findings consistent 
with allergic fungal disease. Berry and 
coworkers”’ reported a pediatric case 
with findings consistent with allergic 
fungal sinusitis that yielded Curvu- 
laria lunata on culture. Subsequently, 
isolated case reports of probable aller- 
gic fungal sinusitis caused by Curvu- 
laria species have appeared by Brum- 
mard et al” in 1986 and by Nishioka et 
al’ and MacMillanet al." Isolated case 
reports of probable allergic sinusitis 
caused by other dematiaceous fungi 
including Exserohilum*’ species have 
also appeared in the literature in re- 
cent years. 

To our knowledge, our series of 22 
patients with a histologic and clinical 
diagnosis of allergic fungal sinusitis is 


the largest reported in the literature 
thus far. Certainly, increased recogni- 
tion of the entity by clinicians and pa- 
thologists at our institution is the 
principle reason for the increase in di- 
agnosis. However, there may be other 
factors such as increasing use of anti- 
biotics or chronic mucosal irritation 
from worsening air pollution that may 
be contributing to a true rise in the in- 
cidence of this disease. The diagnosis 
of allergic fungal sinusitis should be 
suspected in any immunocompetent 
patient with chronic sinusitis refrac- 
tory to medical management. Young 
adults with a history of atopy and 
childhood asthma appear to be at 
higher risk. Nasal polyps and a history 
of greenish-brownish concretions pro- 
duced by vigorous nose blowing are 
common. Computed tomography of 
disease involving multiple sinuses 
with focal areas of high signal on non- 
contrast views are almost pathogno- 
monic in such patients. Bony erosion 
presumably secondary to pressure at- 
rophy is not uncommon. The diagnosis 
is confirmed when histologic examina- 
tion demonstrates characteristic aller- 
gic mucin with fungal forms but with- 
out tissue invasion. 

Histologic examination of grossly 
mucoid material is essential as frag- 
ments of mucosa resemble ordinary 
inflammatory (allergic) polyps. The al- 
lergic mucin contains lamellated ag- 
gregates of eosinophils, calcifications, 
individual inflammatory cells, Char- 
cot-Leyden crystals, and fungal hy- 
phae (Fig 1). The hyphae are morpho- 
logically similar to Aspergillus char- 
acterized by septate and acute angle 
branching. However, in contrast to 
Aspergillus, the hyphae are poorly seen 
by hematoxylin and periodic acid- 
Schiff stains. Silver stains such as 
Grocott’s or Gomori’s methenamine 
silver are necessary to visualize the 
organisms that are often fragmented, 
dilated, or distorted. The fungi may be 
found within the mucus background or 
within the eosinophil lamellations. 

The best treatment strategy for al- 
lergic fungal sinusitis is uncertain in 
the absence of any prospective con- 
trolled studies. With allergic bron- 
chopulmonary fungal disease, studies 
have shown that long-term systemic 
corticosteroids are necessary to halt 
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progression of the disease.” With al- 
lergic fungal sinusitis, physicians have 
the advantage of being able to drain 
and ventilate the sinuses, and we have 
thus far restricted the use of systemic 
steroids to the perioperative period 
and to short courses during acute 
flare-ups of allergy symptoms. All pa- 
tients are maintained on topical nasal 
steroids and nasal saline irrigations. 
The disease process obviously has a 
strong tendency to recur, and there 
may be some patients in the future 
who will require more prolonged 
courses of steroids. 

The issue of systemic antifungal 
therapy is likewise still unresolved. It 
has been our practice, in general, to 
avoid the use of antifungal drugs in 
these patients who are immunocompe- 
tent without evidence of tissue inva- 
sion. In the 28 reported eases of prob- 
able allergic fungal sinusitis reviewed 
in the literature, 17 patients received 
systemic antifungal treatment at least 
once. However, no obvious outcome 
difference could be discerned between 
these patients and these treated with- 
out antifungals. Antifungal therapy 
has not been of benefit in the treat- 
ment of allergic brenchopulmonary 
aspergillosis.” 

Eighteen of the 22 patients in this 
series yielded dematiaceous fungus on 
culture. This stands in marked con- 
trast to prior series of allergic fungal 
sinusitis where “no growth” was the 
norm. Several factors are responsible 
for this difference: (1) an increase in 
preoperative diagnosis based on clini- 
cal findings and computed tomography 
allowing for better advance communi- 
cation with the mycology laboratory; 
(2) improvements in laboratory iden- 
tification techniques; and (3) recogni- 
tion of certain dematiaceous genera 
such as Bipolaris and Exserohilum as 
potential human pathogens and not 
merely laboratory contaminants. Of 
interest, culture from only one patient 
in this series yielded Aspergillus. Thus, 
Aspergillus species are not the only 
and probably not the most common 
organisms responsible for allergic fun- 
gal sinusitis. 

Fungal sinusitis is described classi- 
cally as fulminant with vascular inva- 
sion and tissue necrosis in immuno- 
compromised hosts or indolent with 
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slowly progressive granulomatous dis- 
ease in immunocompetent patients. 
Allergic fungal sinusitis is a relatively 
newly described entity that no doubt 
existed in the past. Patients are uni- 
formly immunocompetent and histo- 
logic examination never reveals tissue 
invasion or granulomas. Its pathogen- 
esis may involve an underlying or ac- 
quired hypersensitivity to common 
mold antigens leading to a cycle of 
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mucosal inflammation, blockage of si- 
nus drainage, and ventilation and pro- 
longed contact of antigen and mucosa 
resulting in further inflammation.‘ 
The incidence of allergic fungal sinusi- 
tis may be on the increase in real 
terms, but certainly improvements in 
diagnosis will lead to increases in num- 
ber of cases diagnosed. Most previ- 
ously reported cases have been pre- 
sumed secondary to Aspergillus be- 
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cause of morphologic similarities on 
histologic examination. Hewever, as 
this series demonstrates, the majority 
of these cases may result trom a hy- 
persensitivity to dematiaceous fungi. 
Proper diagnosis is important because 
allergic disease does not need to be 
treated with radical surgery or poten- 
tially toxic antifungal drugs. 
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Bacteriology of the Ethmoid Bullae 
in Children With Chronic Sinusitis 


Harlan R. Muntz, MD, Rodney P. Lusk, MD 


è Cultures from 105 children with 
chronic sinusitis who had failed aggres- 
sive medical management were retrospec- 
tively studied. Patients with immunodefi- 
ciency and cystic fibrosis were excluded 
from the study. Because the most common 
sites of disease were the infundibula and 
anterior ethmoid sinuses, samples of mu- 
cosa removed from the anterior ethmoid 
bullae during endoscopic ethmoidectomy 
were routinely cultured for aerobic and 
anaerobic organisms. Fungal cultures 
were performed for 55 bullae. The princi- 
pal organisms isolated were a-hemolytic 
Streptococcus, Staphylococcus aureus, 
Moraxella _ catarrhalis, Streptococcus 
pneumoniae, and Haemophilus influenzae 
non-type B. Only 12 anaerobic organisms 
and four fungi were solated. Of the 204 
bullae cultured, multiple organisms were 
found in 61 bullae and 40 showed no 
growth. Isolates of other less common or- 
ganisms were also found. These data are 
analyzed on the basis of age and duration 
of symptoms, and antibiotic treatment is 
described. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:179-181) 


Ree there has been an in- 
creased awareness of sinus prob- 
lems in children. The child with 
chronic symptoms of rhinorrhea, 





Accepted for publication September 4, 1990. 

From the St Louis (Mo Children’s Hospital at 
Washington University School of Medicine. 

Reprint requests to 400 S Kingshighway, St 
Louis, MO 63110 (Dr Murtz). 


cough, fetid breath, headaches, and 
low-grade fever may suffer from 
chronic sinusitis.'* The most effective 
treatment for this condition by medi- 
cal or surgical means has not yet been 
clearly determined. An understanding 
of the bacteriology of this process will 
assist in instituting appropriate man- 
agement strategies. 

Wald et al?“ have extensively studied 
the bacteriology of acute and subacute’ 
sinusitis in children, using fluid ob- 
tained from antral lavage. Their data 
strongly suggest Streptococcus pneu- 
moniae, Haemophilus influenzae, and 
Moraxella (formerly Branhamella) ca- 
tarrhalis as the most common patho- 
gens. These findings are supported by 
other studies of chronic sinusitis in 
children. Goldenhersh et al‘ evaluated 
12 patients with chronic sinusitis and 
asthma and found M catarrhalis as the 
most common organism, followed by 
streptococci. Tinkelman and Silk’ 
found H influenzae and S pneumoniae 
as the most likely pathogens. 

Brook? suggested a substantial role 
for anaerobes, Bacteroides, and anaer- 
obic gram-positive cocci being the pre- 
dominant organisms, and found a-he- 
molytic Streptococcus and Staphylo- 
coccus aureus to be the predominant 
aerobes. 

Most studies are performed on aspi- 
rates from the maxillary sinuses. As 


Arch Otolaryngol Head Neck Surg— Vol 117, February 1991 


reported in a previeus study and in the 
ongoing data colleeted at this institu- 
tion, the infundibula and anterior eth- 
moid sinuses are the most prevalent 
sites for computed tomographic docu- 
mented disease in children.' Therefore, 
culture data from the anterior eth- 
moid are believed to be the most infor- 
mative. This study presents data from 
bacteriologic and fungal cultures of 
the tissue obtained during ethmoidec- 
tomies for chronic sinusitis that has 
been unresponsive to aggressive med- 
ical management. 


MATERIALS AND METHODS 


A retrospective review of 105 consecutive 
patients who underwent endoscopic eth- 
moidectomy and opening of the natural 
maxillary sinus ostia was conducted to de- 
fine the spectrum of bacteria involved in 
this disease process. Eliminated from the 
analysis were patients with immunodefi- 
ciency and cystic fibrosis because it was be- 
lieved that these children may have a dif- 
ferent group of pathologic organisms. 

The ages of the children treated with this 
surgery ranged from 9 months to 17 years. 
All had symptoms consistent with chronic 
sinusitis, including most or all of the fol- 
lowing: nasal drainage, cough, headache, 
fever, bad breath, ņausea, and vomiting. No 
attempt is made in this article to correlate 
the symptoms with the organisms found. 

Each patient had received multiple 
courses of antibiotics. The standard regi- 
men used for these children was a 4-week 
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Table 1.—Incidence of Bacteria 
Cultured From 204 Ethmoid Bullae 


No. (%) 
of Positive 
Cultures 
47 (23) 
39 (19) 
15 (7) 
14 (7) 
14 (7) 
Corynebacteriem species 11 (5) 
Veillonelia species 3 (2) 
- Streptococcus 3 (2) 
Haemophilus parainfluenzae 1 (1) 
Other 11 (5) 


Organism 
a-Hemolytic Streptococcus 


Staphylococcus aureus 
Streptococcus pneumoniae 
Haemophilus irfluenzae 
Moraxella catarrhalis 


course of either amoxicillin/K clavulanate 
or erythromycim-sulfisoxazole. In addition, 
all received the same duration of topical 
nasal beclomethasone. If a child failed this 
treatment program, a coronal computed 
tomographic scan of the paranasal sinuses 
was performec according to the protocol 
previously described.? Computed tomo- 
graphic documentation of disease helped 
direct the extent of resection at time of op- 
eration. After the computed tomographic 
scan, all patients were treated with antibi- 
otics until the day before surgery: 37% re- 
ceived amoxicillin/K clavulanate, 24% 
received cefaclor, 6% received erythromy- 
cin-sulfisoxazole, 6% received trimeth- 
oprim-sulfisoxazole, 1% received cefurox- 
ime axetil, and the remaining 26% received 
antibiotics, but the type was not clearly de- 
lineated in the chart the day of surgery. 

The surgical procedure has been previ- 
ously described.' After removal of the unci- 
nate process, the ethmoid bullae are en- 
tered. Mucosa from the anterior ethmoid 
cells is then taken for culture. The tissue 
samples are immediately placed into a cul- 
turette tube for transfer to the bacteriology 
laboratory. Anaerobic culturettes are used 
for all anaerobic cultures. On arrival at the 
bacteriology laboratory, the tissue is 
minced with sterile scissors and then 
ground in a sterile pestle with 1.0 mL of 
thioglycolate. Routine cultures are plated 
on a chocolate agar, MacConkey’s agar, 
tryptic blood agar, colistin/nalidixic acid 
(CNA) blood agar, and in a thioglycolate 
broth. The anaerobic specimens are simi- 
larly handled end plated on anaerobic blood 
agar, anaerobic colistin/nalidixic acid, 
anaerobic kanamycin/vancomycin, as well 
as the above media. Fungal cultures are 
similarly handled and plated on brain- 
heart infusion agar, mycobiotic agar, and 
Sabouraud’s dextrose agar. 


RESULTS 


Of 105 patients, 204 ethmoid bullae 
were cultured, with 204 routine cul- 





Table 2.—Comparison of Bacterial Growth in Children Younger Than 
and Older Than 4 Years 


No. of Patients 
<4 Years Old 


Organism (N = 103) 


Staphylococcus aureus 


Haemophilus influenzae 


a-Hemolytic Streptococcus 


Moraxella catarrhalis 


Streptococcus pneumoniae 


Veillonella species 


-y- Streptococcus 


Haemophilus parainfluenza 


tures, 203 anaerobic cultures, and 55 
fungal cultures obtained. Of the 204 
bullae, 61 had multiple organisms 
(30%) and 40 had no growth (20%). 
Coagulase-negative Staphylococcus is 
often considered a contaminant of the 
nasal vault, and 44% of the bullae had 
some growth of this organism. 

Table 1 presents the incidence of or- 
ganisms found in the cultured sam- 
ples. a-Hemolytic Streptococcus and S 
aureus were the most prevalent, fol- 
lowed by S pneumoniae, H influenzae, 
and M catarrhalis. 

Table 2 divides the children into two 
age groups, those younger than and 
those older than 4 years. Moraxella 
catarrhalis is more prevalent in the 
younger group, and S aureus is more 
common in the older group. 

Table 3 divides the children into two 
groups according to duration of symp- 
toms, less than or longer than 1 year. 
Staphylococcus aureus and anaerobes 
are more prevalent in those patients 
with more prolonged symptoms. 
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No. of Patients 
>4 Years Old 
(N = 101) 


Growth Growth 





Of 55 cultures taken for fungus, only 
four (7%) were positive. These in- 
cluded Alternaria and Aspergillus. 
Twelve anaerobes were cultured from 
203 submitted specimens (6% ). 


COMMENT 


Treatment of symptomatic chronic 
sinusitis includes the use of antibiot- 
ics, and understanding the bacteriol- 
ogy may help in their selection. Unlike 
the articles by Goldenhersh et alf and 
Tinkelman and Silk,’ our study did not 
show a high incidence of M catarrhalis, 
H influenzae, and S pneumoniae. In- 
stead, the prevalence of the a- 
hemolytic Streptococcus and S aureus 
is similar to the data obtained by 
Brook.’ 

All of the M catarrhalis cultured 
were ßĝ-lactamase-positive. All but one 
of the H influenzae were non-type B. 
Only two methicillin-resistant S au- 
reus species were cultured; the rest 
were sensitive to all antibietics tested 
but penicillin. 
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Table 3.—Comparison of Bacterial Growth in Children With Duration of Symptoms Less 
Than and Longer Than 1 Year 


No. of Patients 
With Symptoms 


Organism 
Staphylococcus aureus 


Haemophilus influenzae 


a-Hemolytic Streptococcus 


Moraxella catarrhalis 


Streptococcus pneumoniae 


Fungi 
Veillonella species 


+y- Streptococcus 
Haemophilus parainfluenzae 


The relatively few anaerobic organ- 
isms cultured (6%) is in striking con- 
trast to reports by Brook? and by 
Posawetz and coworkers (unpublished 
data, 1990), in which more than 50% of 
the patients demonstrated anaerobes. 
This may be a result of the difference 
in culture site, ethmoid vs maxillary 
sinuses, and/or the techniques used to 
culture these fastidious organisms. 
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No. of Patients 
With Symptoms 
> 
(N = 116) 


Growth Growth 


1 





Since anaerobic bacteria have been 
isolated from the sinuses of normal 
individuals in the same frequency as 
from patients with chronic sinusitis 
(Posawetz and coworkers, unpublished 
observations, 1990), their significance 
as a cause of sinusitis is at best uncer- 
tain. 

Although fungi were cultured in 7% 
of the sinuses evaluated for fungal 
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growth, microscopic evaluation 
showed no specimens with invasive 
fungal disease, and there was no clin- 
ical evidence of fungal sinusitis. 

Because of the high incidence of S 
aureus and £-lactamase producers, 
amoxicillin/K clavulanate and eryth- 
romycin-sulfisoxazole remain the most 
effective antibiotic selection for 
chronic sinusitis. Cefuroxime axetil 
would be an excellent choice, but is 
unavailable in a liquid form for chil- 
dren. 

The bacteria most frequently iso- 
lated in the tissue samples submitted 
were often organisms that normally 
colonize the nose. These are not espe- 
cially resistant bacteria and should 
have been controlled by the antibiotics 
the patients had been receiving. Also, 
mucosal specimens submitted for cul- 
ture were thickened and looked dis- 
eased. We suspect that the cause of the 
chronic sinusitis is more that of ob- 
struction and mucostasis with over- 
growth of colonizing bacteria rather 
than a primarily infectious process. 
This further supports the concern 
about the role of the osteomeatal com- 
plex in chronic sinusitis in children. 


CONCLUSION 


Cultures of the ethmoid bullae in 
childhood chronic sinusitis suggests 
that a-hemolytie Streptococcus and S 
aureus are the most prevalent aerobic 
organisms. Less common are the or- 
ganisms associated with acute sinusi- 
tis, ie, S pneumoniae, M catarrhalis, 
and H influenzae. Anaerobes and 
fungi have been cultured infrequently 
and not in high concentrations, and 
their importanee in the cause of 
chronic sinusitis is unclear. 
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Quantitation of DNA Ploidy in 


Squamous Intraepithelial Neoplasia 


of the Laryngeal Glottis 


John D. Crissman, MD, Richard J. Zarbo, MD, DMD 


è The DNA contents in 56 laryngeal 
glottic biopsy specimens with a spectrum 
of squamous intraepithelial neoplastic 
(SIN) changes were evaluated by image 
analysis. A combination of DNA histogram 
features were used to define abnormal 
DNA-containing cell populations that 
were interpreted as representing intra- 
epithelial neoplastic transformation. Eigh- 
teen biopsy specimens were classified as 
dysplasia/keratosis and graded SIN I, six 
(33%) of which were aneuploid. Eighteen 
(78%) of 23 biopsy specimens graded SIN 
ll were aneuploid, and all 15 biopsy spec- 
imens graded SIN Ill had abnormal quanti- 
ties of nuclear DNA. Twelve biopsy speci- 
mens (six of SIN Il grade and six of SIN Ill 
grade) were considered to represent kera- 
tinizing forms of dysplasia, and all 12 
(100%) were found to contain increased 
(aneuploid) quantities of DNA. We con- 
clude that the proposed SIN-grading 
scheme for laryngeal epithelial abnormal- 
ities exhibits strong correlations with nu- 
clear DNA content. In addition, aneuploidy 
was observed in all SIN ll- and SIN llli- 
graded biopsy specimens with prominent 
keratinization. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:182-188) 
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Hitec subclassification of in- 
traepithelial neoplasia involving 
the squamous mucosa of the upper 
aerodigestive tract has not been as 
carefully defined as have been precur- 
sor epithelial changes occurring in 
other anatomic sites. The uterine cer- 
vical mueosal sequence from minor 
cytological atypias to the well-defined 
spectrum of dysplasia or carcinoma in 
situ (CIS) has been well described.' The 
histologic (and cytologic) definitions 
for the sequence of intraepithelial ab- 
normalities progressing to cancer are 
best documented in the uterine cervix.’ 
The time-honored designation of 
dysplasia, which means disordered 
growth and has been translated to loss 
of epithelial maturation with coexist- 
ing cytologic atypia, has been largely 
replaced by the term intraepithelial 
neoplasia. Proponents of both terms 
argue vigorously regarding the merits 
of each name,’ although both terms 
can be used interchangeably and es- 
sentially represent morphologic vs bi- 
ologic interpretations of a pathologic 
process. 

In our opinion, the major argument 
in favor of the term intraepithelial 
neoplasia is that in severe mucosal 
growth alterations the extreme epi- 
thelial changes usually represent true 
neoplastic transformation and are 
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likely to persist or progressto invasive 
cancer. Minor differences in high- 
grade epithelial dysplasias in the uter- 
ine cervix (eg, severe dysplasia vs CIS) 
exhibit no significant difference in bi- 
ologic behavior despite the implica- 
tions of the diagnostic terms. Con- 
versely, minor variations from normal 
histologic findings (or cytologic find- 
ings), including reactive hyperplasias 
or slight or mild dysplasia-atypia, are 
difficult to distinguish histologically. 
Because of this inability to predict the 
biologic significance of minor histo- 
logic changes, they should probably 
not be considered squamous intraepi- 
thelial neoplasia (SIN), since very few 
of these mucosal alterations persist 
and even fewer progress to more severe 
epithelial alterations. 

We view the essence of these noso- 
logic differences to represent a key is- 
sue in the diagnosis of epithelial pre- 
cursors of squamous cell carcinoma of 
the upper aerodigestive tract.*° We,° 
and others,‘ feel that the demonstra- 
tion of genetic (chromosomal) abnor- 
malities is the most objective evidence 
of neoplastic transformatien. Intraep- 
ithelial alterations with genetic or 
DNA abnormalities, detected in this 
study by the total nuclear DNA con- 
tent relative to normal DNA-contain- 
ing control cells, likely represent SIN. 
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Neoplasias, in contrast to reactive hy- 
perplasias, are likely to either persist 
or progress to invasive carcinoma.’ In 
practice, increased nuelear DNA con- 
tent is most commonly identified in 
moderate and severe dysplasia and ep- 
ithelial alterations of CIS in the uter- 
ine cervix.*? These histologic changes 
are, therefore, legitimately classified 
as intraepithelial neoplasias. Con- 
versely, minor epithelial alterations 
(reactive hyperplasias) usually con- 
tain normal or multiple (polypoid) 
quantities of nuclear DNA, are often 
reversible, and represent various 
physiologic reactions to a spectrum of 
injury. For the most part, these alter- 
ations are classified as atypical, or 
slight dysplasia; they seldom persist, 
almost never progress, and should not 
be classified as SIN I. 

An additional problem encountered 
in the evaluation and classification of 
mucosal biopsy specimens from the 
upper aerodigestive tract is the ten- 
dency for prominent surface matura- 
tion (keratinization) or abnormal 
keratinization in the depths of the ep- 
ithelium (dyskeratosis). These matu- 
ration abnormalities may be associ- 












SIN Grading 
Dysplasia / keratosis 







atypia 





SIN Ill 
dysplasia 


Synonyms 
Slight or mild dysplasia; keratosis 


Moderate dysplasia; keratosis with 


Severe keratinizing or nonkeratinizing 


ated with marked cytologic abnormal- 
ities in the basal or lower third of the 
mucosa. The recognition of these so- 
called keratinizing dysplasias is ex- 
tremely important since many of them 
progress to invasive carcinoma.!”!! 
We have attempted to better define 
the histologic spectrum of reactive vs 
neoplastic intraepithelial changes in 
the laryngeal glottis by measuring nu- 
clear DNA content. This was per- 
formed using a large spectrum of la- 
ryngeal biopsy specimens that had 
histologic changes ranging from mild 
atypia/keratosis (SIN I) to moderate 
(SIN II) and severe dysplasia/ intraep- 
ithelial neoplasia (SIN III). The mod- 
erate and severe forms are classified as 
squamous intraepithelial neoplasia, 
while the mild histologic abnormali- 
ties, which include hyperplasia and 
keratosis, often with mild cytologic 
abnormalities, are termed dysplasia/ 
keratosis. The major objective of this 
study was to better define mucosal 
histologic changes, both keratinizing 
and nonkeratinizing, that display ab- 
normal nuclear DNA content. Hope- 
fully, this will allow better division of 
low-grade, often reversible, epithelial 


Table 1.—Definitions of Squamous Intraepithelial Neoplasia (SIN) 





Interpretation 






or occasionally irreversible 





cr progress 





Classic carcinoma in situ 
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Evidence of injury, either reversible 


Usually represents intraepithelial neo- 
plastic transformation; often recur 






Represents mucosal change with 
high frequency of progression to 
invasive squamous cell carcinoma 


changes from the histologie interme- 
diate SIN II and the more serious SIN 
III that commonly persist and/or 
progress to invasive cancer. 


MATERIALS AND METHODS 
Materials 


Laryngeal biopsy speeimens from 35 pa- 
tients were the basis ef this study. The 
specimens were chosen to represent a range 
of histologic alterations from mild dyspla- 
sia/keratosis to severe intraepithelial neo- 
plasias (SIN III). In several of the patients, 
multiple biopsy areas with variable histo- 
logic appearances were evaluated for nu- 
clear DNA content. This was performed in 
an attempt to better classify histologic 
changes that reflect abnormal DNA con- 
tent. 

The histologic changes were graded by 
the criteria outlined in Table 1. These cri- 
teria are a result of our previous obser- 
vations**'°? and summaries from the liter- 
ature.'™!>!4 The observed changes were di- 
vided into three groups: group 1 consisted of 
specimens showing slight dysplasia/atyp- 
ias; group 2 consisted of specimens showing 
the more severe histologic alterations that 
have been classified as moderate (SIN II); 
and group 3 consisted of specimens showing 
severe changes (SIN III). The latter group- 
ing includes both keratinizing and nonkera- 
tinizing variants of SIN. The nonkeratiniz- 









Histologic Appearance 


Slightly thinned, normal, or thickened 
mucosa with some surface keratin 
and basal cell proiiferation: mainte- 
nance of intercellular spatial rela- 
tionships; normal mitosis may be 

present 


Usually thickened, hyperplastic epi- 
thelium with surface keratin, possi- 
bly parakeratasis; some nuclear 
(N) and cellular (C) atypia charac- 
terized by N-C ratio variations, 
crowding, and nuciear overlap; mi- 
tosis usually normal; basal cell pro- 

liferation, abnormal maturation with 

dyskeratosis 


Severe keratinizing dysplasia has 
thickened hyperplastic epithelium 
with prominent surtace keratin, 
with or without parakeratosis; ab- 
normal maturation characterized by 
some basal cell proliferation, nu- 
clear variation in size and shape 
with crowding and overlap (loss of 
spatial relationships), large kerati- 
nized cells at all levels of epithe- 
lium, numerous mitoses, many ab- 
NOrma 

Classic form consists of thin mucosa, 
proliferation of basal-like cells, with 
little or no evidence of epithelial 

maturation; mitoses are common 
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CV=14.3 
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Fig 1.—DNA histogram from a laryngeal biopsy 
specimen of moderate dysplasia (SIN Il) with 
GO/G1 peak mean of 58.5 OD for the control 
cells and 59. 14 OD for the SIN Il epithelium. The 
GO/G1 peak means are similar (not signifi- 
cantly different), and the DNA content of the 
epithelium is interpreted as diploid. CV indi- 
cates coefficient of variation; and DI, DNA 
index. See “DNA Histogram Interpretation’’ 
section for additional explanations. 










Epithelial Diagnosis 


Table 2.—Cellular DNA Content in 56 Biopsy Specimens* 


— OO St 
Normal 


* SIN indicates squamous intraepithelial neoplasia graded Il and Ill, respectively. 


Control Cells 
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Tumor SIN Ill 
Mean=70.3 
(Di=1.32) 
CV=9.1 


Optical Density (OD) 





Fig 2.—DNA histogram from a laryngeal biopsy 
specimen of severe dysplasia (SIN Ill) with 
GO/G1 peak mean of 53.23 OD for the control 
cells and 70.3 OD for the SIN Ill epithelium. The 
GO/G1 peak means are significantly different, 
and the DNA content of the epithelium is inter- 
preted as aneuploid. CV indicates coefficient of 
variation; and DI, DNA index. See ‘‘DNA Histo- 
gram Interpretation’ section for additional ex- 
planations. 


DNA Range (%) 


Abnormal Total 


Table 3.—DNA Histogram Features in 56 Biopsy Specimens* 


DNA Range 


8 eee OO  _ SCT —_—_ 


Normal 
Gor——  ——hrhmr—mOl»éErRr—v———————T 
Epithelial No. of Control 
Specimens Cell CV 
SIN Il 5 7.0 1.04 
SIN Ill (0) (0) (0) 


Abnormal 
p ee > 
No. of Control 
Specimens Cell CV 





2.04 18 5.1 1.44 2.75 


15 5.5 1.56 2.91 


* SIN indicates squamous intraepithelial neoplasia graded |, Il, and Ill, respectively; CV, coefficient of variance; 


DI, DNA index; and CVI, CV index. 


Table 4.—DNA Histogram Features in 12 Biopsy Specimens With Prominent 
Keratinization* 


Abnormal DNA Range 


OO OE 


Epithelial Diagnosis 
SIN |l 
SIN Ili 


* See Table 3 for explanation of symbols. 


No. of Specimens 


Control 
Cell CV 





184 Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 


ing variants represent the traditional 
forms of CIS (as defined in the uterine cer- 
vix and other anatomic sites) and consist of 
a proliferation of small undifferentiated 
cells throughout the full thickness of the 
epithelium. Attempts at surface keratini- 
zation or maturation are minimal or ab- 
sent. The SIN II and SIN III groups also 
encompass biopsy specimens with kerati- 
nizing dysplasia, an epithelial change that 
is not only more common in the laryngeal 
glottis, but has a higher rate of progression 
to invasive squamous cancer.’*!! These 
changes are reflected by either excessive 
surface keratinization or premature kera- 
tin formation in the depths of the epithe- 
lium. Nevertheless, these keratinizing 
forms of SIN invariably have accompany- 
ing nuclear abnormalities that are ex- 
tremely important in assessing ‘he severity 
of the SIN. This is an important but not 
universally recognized intraepithelial al- 
teration that needs to be praperly diag- 
nosed to alert laryngologists to the poten- 
tial risk for subsequent cancer. 


Nuclear DNA Analysis 


The distribution of the nuclear DNA was 
evaluated in tissue sections. Paraffin sec- 
tions were cut at an 8- to 10-um thickness 
and stained with the Feulgen reaction.’ 
This tissue thickness resulted in minimal 
nuclear overlap and allowed optimum DNA 
quantitation by image analysis. The slides 
were evaluated at X400 magnification, and 
intact, nonoverlapping nuclei were mea- 
sured. The DNA quantitation was per- 
formed using a computerized digital imag- 
ing system consisting of a Hewlett-Packard 
Vecta ES (Sunnyvale, Calif), Seny Monitor 
(Sony Inc, Park Ridge, NJ), and a Logitech 
mouse (Logitech Inc, Fremont, Calif). A 70 
series camera (Dage/MTI, Dage Inc, Mich- 
igan City, Ind) was mounted on a micro- 
scope (Olympus BH-2, Olympus Inc, Chi- 
cago, Ill). The software program for DNA 
quantitation was obtained from Micro- 
sciences, Inc (Federal Way, Wash). The nu- 
clear DNA content was expressed in arbi- 
trary units and plotted in a histogram with 
a logarithmic scale. In each case, 50 normal 
stromal cells were used as dipleid (2N) con- 
trol cells, and their coefficient of variation 
(CV) represented the instrument sensitiv- 
ity. 


DNA Histogram Interpretation 


The general shapes of the DNA histo- 
grams were classified by the madification of 
Auer type. The mean value of the first 
major peak derived from the measurement 
of abnormal mucosal cells waseregarded as 
the stem cell modal value. Diploid or nor- 
mal nuclear DNA range (type I) is defined 
when the DNA content of the measured ep- 
ithelial cells of the major G0/G1 peak falls 
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within the range of 2N+ 2 SDs, defined by 
the control cells (2N is the control cell mean 
peak channel, and the SD = CV x 2N” (Fig 
1). One of the measurement variables is the 
setting of gates to define the G0/G1 popu- 
lations. For this, we use the same methods 
applied in evaluating DNA histograms gen- 
erated by flow cytometry.'**® The epithelial 
cell populations are classified as tetraploid/ 
polypoid if the major peak mean is equal to 
4N (within 2 SDs), representing a type II 
histogram. The tumor is classified as aneu- 
ploid or abnormal! if the mean of the major 





peak falls outside the control (2N + 2SDs) 
range (type III)" (Fig 2). In addition, cell 
nuclei with DNA content above 5N were 
also classified as abnormal or aneuploid 
(type IV) and interpreted as representing 
cycling cells from an aneuploid popu- 
lation.” 


RESULTS 


A total of 56 histologic areas from 35 
laryngeal biopsy specimens were ex- 
amined by image analysis. The classi- 
fication of the histologic observations 


Fig 3.—The example of a normal-range DNA content in a biopsy specimen graded SIN |. A slight 
dyspiasia is limited to a basal cell proliferation that retains a normal basal polarization and inter- 


cellutar orientation 


and the cellular DNA content are out- 
lined in Tables 2 through 4. The aver- 
age control cell CV was 5.14%, mea- 
sured by the full-peak method. Eigh- 
teen patients (32%) had epithelial 
changes judged as mild and classified 
in group 1 as mild dysp_asia/keratosis; 
12 of them had normal range DNA 
content (Fig 3) and were judged as 
likely to be reactive, nomneoplastic ep- 
ithelial changes, and six (33% ) of these 
12 areas contained nuclei with in- 
creased DNA content. Twenty-three 
biopsy areas were Classified as SIN II 
(or intermediate change); five of these 
had diploid-range DNA content (Fig 
4), while 18 (78%) of these SIN II 
changes had abnorma! DNA content 
(Fig 5). All of the 15 patients with se- 
vere dysplasia (SIN III) epithelial 
changes had abnormal amounts of nu- 
clear DNA (Fig 6). 

Twelve foci were Classified as having 
abnormal patterns of keratinization, 
either in the form of pronounced ex- 
tracellular surface keratin “pearls” or 
abnormal patterns of individual cell 
cytoplasmic keratinizetion (dyskera- 
tosis). Abnormal expression of keratin 
in the depths of the epithelium and ex- 
tensive surface keratinization are the 
two major histologic eriteria for in- 
cluding a biopsy specimen into the 
keratinizing dysplasia/SIN group. Six 
specimens were judged as moderate 
keratinizing dysplasia or SIN II, and 
six as severe keratinizing dysplasia or 
SIN III. The major histologic criteria 


Fig 4.—The examples of normal-range DNA content in biopsy specimens demonstrating the spectrum of changes emcoun- 
tered in moderate dysplasia (SIN II) without prominent hyperkeratosis. Although there is a retention of basal cell polarization, 
one third to one half of the mucosal thickness contains a disordered and crowded proliferation of atypical basaloid cells. 
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Fig 5.—The examples of an abnormal DNA content in biopsy specimens demonstrating moderate dysplasia (SIN Il) with the 
spectrum of nuclear and maturation abnormalities, most pronounced at the base, accompanied by varying degrees of surface 
hyperkeratosis and abnormal intracellular (dyskeratosis) or extracellular keratin pearl formation within the epithelium. All SIN 


ll keratinizing variants of biopsy specimens in our study had an abnormal DNA content. 


separating these two entities are nu- 
clear pleomerphism and evidence of 
attempts at normal patterns of epithe- 
lial maturation.* In general, SIN II 
keratinizing epithelial changes have 
the most severe nuclear abnormalities 
in the lower mucosa with evidence of 
surface maturation. The SIN III 
changes have a more widely distrib- 
uted nuclear alteration and accompa- 
nying prominent intracellular cyto- 
plasmic and extracellular patterns of 
keratinizaticn. 


COMMENT 


This study strongly supports that 
the majority of epithelial dysplasias 
represent SIN with increasing fre- 
quency of abnormal DNA content with 
increasing severity of dysplasia/SIN. 
The identification of increased or ab- 
normal amounts of nuclear DNA in the 
spectrum of epithelial dysplasias or 
SIN has been documented in the uter- 
ine cervix. Unfortunately, karyotypic 
analysis of ehromosomal abnormali- 
ties in epithelial precursors of invasive 
carcinoma is not well studied and the 
majority of reports have been directed 
at quantitating nuclear DNA.” The 
largest series of epithelial dysplasias 
studied for DNA content have been 
from biopsy specimens taken from the 





Fig 6.—The example of an abnormal DNA content in a biopsy specimen of severe dysplasia (SIN 
Ill) showing marked proliferation of cells with small to large atypical nuclei, with atypical cells within 
the surface parakeratin. All SIN Ill biopsy specimens in our study displayed abnormal DNA con- 
tent. 


uterine cervix.’? In the most recent 
large series quantitating DNA in cer- 
vical intraepithelial neoplasia (CIN) I, 
CIN II, and CIN III biopsy specimens, 
17 (54% ) of 29, 44 (56% ) of 78, and 65 
(72%) of 90, respectively, were aneu- 
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ploid.? It is noteworthy that there is 
such a high frequency of aneuploidy in 
the slight and moderate dysplasia 
groups of CIN. In addition, both 
studies found that the overwhelming 
majority of patients with aneuploid 
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tion or increased CV of the DNA his- 
tograms. This included the finding of 
rare cells with increased DNA content 
exceeding the 5N levels. 

A study by Boeking and associates” 
quantitated cellular DNA in a series of 
45 laryngeal biopsy specimens that 
were classified as benign (14), dyspla- 
sia (15), CIS (six), and malignant (10). 
The DNA histograms were generated 
on Feulgen reaction-stained tissue 
sections, and an algorithm incorporat- 
ing the number of cells exceeding 5N 
and a 2N deviation index, which repre- 
Severe ° sents the mean square deviation from 


Keratinizing Classic Microinvasive Invasive control cell diploid values, was applied 
Dysplasia cis SCC SCC 


Table 5.—Review of Literature: Progression of Laryngeal Intraepithelial Alterations‘ 


No. (%) Progressing to 
re E, 
Invasive 
Carcinoma 


No. of 
Patients 
Hyperpłasia without atypia 362 
(keratosis) 
Hyperplasia with atypia 
(keratosis with atypia) 


Carcinoma in situ 
(severe dysplasia) 


Carcinoma In Situ 
2 (0.5) 


Atypia 
7 (1.9) 
10 (4.3) 31 (13.5) 


46 (12.5) 


Table 6.—Follow-up in Patients With SIN Ill and Progression to Invasive SCC* 


SIN Ill 
NOS 


Hellquist et al,'' 1982 


203t 


Miller & Fisher,™® 1971 
Gillis et al,°° 1983 
Crissman et al,'° 1988 





* SIN Ill indicates squamous intraepithelial neoplasia grade Ill; NOS, not otherwise specified; SCC, squamous 
cell carcinoma; and CIS, carcinoma in situ. Numbers in parentheses are percentages. 
+The majority (number net specified) had squamous differentiation in the CIS. 


DNA content in their biopsy speci- 
mens had either persisting CIN or 
progression to invasive carcinoma. 
This observation is important and may 
have the same implications in the lar- 


pecially in the upper portions of the 
epithelium. Hellquist and colleagues,” 
using image analysis DNA quantita- 
tion and criteria similar to our inter- 
pretation for histogram analysis, 


to define abnormal DNA content. 
Eleven biopsy specimens of dysplasia 
had benign DNA patterns and did not 
progress. Four were interpreted as ab- 
normal, two of which had coexisting 
carcinomas, one progressed to CIS and 
one progressed to invasive cancer. 
Clearly, this study demonstrates 
strong prognostic value for abnormal 
DNA content and either persisting ep- 
ithelial dysplasia or progression to in- 
vasive cancer. 

The demonstration of aneuploid 
DNA content correlates with both the 
histology of intraepithelial neoplasia 


ynx. In general, intraepithelial found six (55%) of 11 well-differenti- and the progression to invasive cancer. 
changes with aneuploid DNA content ated and three (75%) of four moder- Our system of grading laryngeal glot- 
either persist or progress to invasive ately differentiated keratinizing dys- tic biopsy specimens has a distribution 
carcinomas; however, thishasnotbeen plasias to be abnormal. In addition, all of DNA aneuploidy analogous to that 

a universal observation.” five CIS biopsy specimens contain ab- in similar studies of CIN. However, in 
Similar observations have not been normal DNA content. The 12 moderate contrast to CIN, surface or abnormal 
substantiated for dysplastic or in- and severe keratinizing dysplasias forms of keratinization does not imply 
traepithelial changes associated with, (SIN II and SIN III) that we reported reactive changes, as many represent 

or preceding, the development of inva- were all aneuploid,’ and several biopsy keratinzing forms of dysplasia. The 
sive squamous carcinoma in the upper specimens with severe changes de- cells (especially the nuclear changes) 
aerodigestive tract. A majority of in- scribed by Giarelli et al% were also in the basal portions of the epithelium 
vasive squamous carcinomas of the found to contain abnormal amountsof and the maturation characteristics of 
upper aerodigestive tract are aneu- DNA. the epithelium are the most important 

À ploid.” In comparisan, Grontoft et al” Epithelial alterations classified as features in establishing a diagnosis of 
= and Hellquist and colleagues% studied keratosis (hyperplasia) and interme- keratinizing dysplasia. Our hypothesis 
biopsy specimens taken from 20 pa- diate or moderate dysplasia of the lar- that keratinizing dysplasia represents 
tients with intraepithelial neoplasia, ynx were also studied by Hellquistand an epithelial abnormality with a bio- 

15 were diagnosed as severe keratiniz- Oloffson.” Keratosis, hyperplasia, and logic course of persistemce or progres- 
ing dysplasia (11 were classified aswell normal laryngeal epithelium had sim- sion is now supported by two observa- 
and four were classiñed as moderately ilar DNA histograms. Eight biopsy tions. First, in the several, admittedly 
differentiated), and five were diag- specimens were classified as moderate small, series of patients, keratinizing 
nosed as classic CIS. We would catego- dysplasia, three progressed to severe SIN progresses to invasive squamous 
rize these specimens as SIN III with dysplasia or CIS, and five did not cell carcinoma (Tables 5 and 6). Sec- 
the well-differentiated, demonstrating progress. All of the biopsy specimens ond, the results of this study document 
prominent keratin fermation, both in- classified as moderate dysplasia had that the presence of abnormal DNA 
tracellular and extracellular. The similar DNA histograms that differed content in keratinizing SIN is an indi- 
moderately differentiated dysplasia from normal epithelium. The major cator of intraepithelial neoplastic 

* has prominent keratin production, es- differences were in a wider distribu- transformation. We recognize the con- 
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troversy associated with the terminol- 
ogy regarding intraepithelial neopla- 
sia. However, we feel that use of this 
terminology is supported by including 
severe keratinizing dysplasias with 
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Histopathology of Metastatic 


Temporal Bone Tumors 


Erik G. Nelson, MD, Raul Hinojosa, MD 


è Temporal bone metastasis is now be- 
ing reported with increasing frequency. To 
understand the process of temporal bone 
metastasis, complete histologic evalua- 
tion of the temporal bones is essential. In 
this study, 60 temporal bones from 33 pa- 
tients were evaluated. Different patterns 
of temporal bone involvement were noted 
depending on the mode of spread to the 
temporal bone. Involvement of the tempo- 
ral bone usually occurs late in the disease 
process and is often asymptomatic. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:189-193) 


wenty-five years ago, metastatic 

carcinoma of the temporal bone 
was considered rare. In 1962, Maddox’ 
reported only 25 cases in his review of 
the literature. Since that article, sev- 
eral comprehensive reviews have ap- 
peared in the literature Recently, we 
reviewed the literature and identified 
148 cases (Table 1).2"! The increase in 
reported cases may reflect an increase 
in the incidence of disease, longer sur- 
vival secondary to improved local con- 
trol of primary disease, or closer eval- 
uation of the temporal bone. 

Most of the reported cases are clin- 
ical studies with the histologic diag- 
nosis confirmed by biopsy. Excluding 
cases of leukemia and lymphoma, how- 
ever, a total of 42 patients have been 
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described with complete histologic 
evaluation of the temporal bone (Table 
2).2459!19 These studies provide a bet- 
ter understanding of the behavior of 
these metastatic tumors. In this arti- 
cle, we review our findings from 60 
temporal bones from 33 patients with 
metastatic carcinoma. To our knowl- 
edge, this study describes the largest 
reported series of temporal bones with 
metastatic lesions. 


MATERIALS AND METHODS 


The temporal bone collection of the Uni- 
versity of Chicago (Ill), consisting of more 
than 1200 temporal bones, was reviewed 
and 60 bones from 33 patients were noted to 
contain metastatic malignant lesions. 
Bones involved with lymphoma and leuke- 
mia were excluded from this study. The 
bones were acquired over 53 years, from 
1930 to 1983. Clinical information was com- 
piled for each case, the autopsy report was 
reviewed, and correlations were made with 
the histopathologic findings. The temporal 
bones were cut into 20-um-thick sections 
and every 10th section was stained with he- 
matoxylin-eosin. 


RESULTS 


A compilation of the clinical, au- 
topsy, and temporal bone findings is 
presented in Table 3. The ages of the 
patients range from 2 to 81 years, with 
15 male and 18 female patients. Nine- 
teen different primary cancers are rep- 
resented in the series (Table 4). Breast 
carcinoma was the most common, with 
eight cases. Metastases were present 
bilaterally in 27 cases. In five cases 
unilateral metastases were present, 
and in one case only one bone was 
available for study. The cases were 
categorized by clinical and autopsy 
findings into one of four modes of 
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Table 1.—Reportec Cases of 
Metastatic Temporal Bone Tumors 


Primary No. of 


Tumor 


Carcinoma 
Breast 
Lung 
Kidney 
Prostate 
Stomach 
Pharynx and 
nasopharynx 
Larynx 
Cervix and uterus 
Thyroid 
Salivary gland 
Colon 
Testes 
Bladder 
Carotid body 
Esophagus 
Gallbladder 
Ovary 
Pancreas 
Rectum 
Scalp 
Endothelioma 
Dural 
Fibrosarcoma 
Neck 
Glioma 
Brain (glioblastoma 
multiforme) 
Brain (oligodendro- 
glioma) 
Melanoma 
Back 
Breast 
Choroid 
Heel 
Spinal cord 
Sarcoma 
Meninges 
Liver 
Lung 
Parotid 
Synovium 
Undetermined primary 
site 
Adenocarcinoma 
Melanoma 
Undifferentiated 
carcinoma 
Endothelioma 
Neuroblastoma 
Sarcoma 
Total 
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Table 4.—Primary Tumors 


Primary Site No. of Cases 


Table 2.—Temporal Bone Studies With Metastatic Carcinoma * 






































Total No. 

Source, y Primary (No. of Cases) of Parents Breast 8 
Jorgensen, '? 1961 Lung (1) Brain 4 
Schuknecht et al,? 1968 Breast (4), lung (1), kidney (1), parotid (1), Astrocytoma 1 

pharynx (1), tongue (1), palate (1) nr ani multiforme 
z E eduloblastoma 
Adams et al,® 1971 Lung (1), thyroid (1) 2 Pinealoma 1 
Katsarkas and See Mayer," Cervix (1) 1 Maxillary sinus 3 
1976 Bone 3 
Bergstrom et al,'® 1977 Lung (1) Multiple myeloma 3 
Kelemen,'® 1977 Thyroid (1) te : 
= rostate 
Berman et al.” 1979 Melanoma UP (1) Unknown 2 
Jahn et al,'' 1979 Adenocarcinoma UP (2), melanoma UP (2), Bladder 1 
prostate (2), breast (1), choroid (1), Colon 1 
tonsil (1) Ethmoid sinus 1 
Berlinger et al,'° 1980 Buccal (1), thigh (1), thyroid (1) Kidney 1 
Kitajiri et al,"© 1984 Tonsil (1) rey : 
n 
Belal, 1985 Breast (4), anaplastic carcinoma UP (1), ae 
; i ; Nasopharynx 1 
adenocarcinoma UP (1), brain (1), liver Pancreas 1 
(1), lung (1), prostate (1), thyroid (1) Rectum 1 





Kobayashi et al,* 1986 Testes (1) 


Yoshihara and Igarashi,’ 1986 Neck (1) 


* UP indicates unknown primary. 






Site of Temporal Bone Lesion 
Case/ Primary rT Extent of Mode of Otclogic 
Age, y/Sex Tumor Right Left Metastasis Spread Symptoms 




























1/9/F Meduloblastoma of IAC IAC Meninges and spinal cord Intracranial Vertigo and tinnitus 
cerebellum 

2/75/F Multiple myeloma PA PA, ME, and Skull, sternum, spleen, Hematogenous Childhood deafness 
of femur MA and liver 

3/79/M Adenocarcinoma PA PA Spine, lung, liver, kidney, Hematogenous None 
of prostate bladder, and pancreas 

4/42/F Adenocarcinoma IAC IAC and SG Meninges, mediastinal Meningeal None 













nodes, and adrenal 


Neuroblastoma PA, ME, PA, ME, MA, Dura, skull, lung, liver, and Hematogenous, 
of adrenal and IAC abdominal nodes meningeal 


Adenocarcinoma EAC MA, IAC, and Dura, skull, thyroid, lung, Hematogenous Hearing less and 
of breast FN pericardium, spleen, pain 

abdominal nodes, spine, 

and femur 


Squamous cell PA and IAC Anterior and middle cranial 
carcinoma of fossa, paranasal sinus, 
ethmoid sinus orbits, and lung 


Transitional cell PA PA Parathyroid, hilar nodes, 
carcinoma of abdominal nodes, 
bladder sternum, and spine 
Multiple myeloma PA PA Skull, ribs, and vertebrae Hematogenous None 
Squamous cell PA, T, ME, PA, T, and Middle cranial fossa Direct Hearing less 
carcinoma of left FN, and ME 
maxillary sinus ET 
Adenocarcinoma PA Pituitary, thyroid, lung, 
of breast pericardium, liver, colon, 
bladder, rib, and spine 


of lung 
























6/62/F 























7/57/M Direct Hearing less 














8/57/M Hematogenous None 














9/56/M 
10/54/F 



































11/62/F 





Hematogenous 














12/49/M Astrocytoma of PA, ME, PA, T, and Intracranial Intracranial Hearing loss 
cerebellum and MA ME 
13/61/F Adenocarcinoma PA PA, MA NA Hematogenous None 











unknown primary 


Squamous cell PA, T, ME, Pituitary, ethmoid, and Direct Right heering 
carcinoma of MA, and tongue loss 

right maxillary IAC (Fig 1) 

sinus 
Glioblastoma 
multiforme of 
pons 








14/64/F 













15/14/F Intracranial Intracranial 
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spread as previouslydescribed by Ber- 
linger et al'* (Table 5). These catego- 
ries include hematogenous, meningeal, 
direct extension, and intracranial. 
Three eases demorstrated both he- 
matogenous and meningeal spread. 
The area of temporal bone involve- 
ment was dependent on the mode of 
tumor spread. Metastases resulting 
from hematogenous spread were lo- 


cated in the petrous apex. Tumors that 
metastasized to the meninges with 
subsequent involvement of the tempo- 
ral bone involved the internal auditory 
canal in all instances. Primary brain 
tumors involved the internal auditory 
canal in all but one case (case 25) where 
only the petrous apex was involved. 
Tumors of the head and neck with di- 
rect extension to the temporal bone 


most frequently involved the petrous 
apex and foramen lacerum. Other ar- 
eas of the temporal bone were usually 
involved by extension from the petrous 
apex and internal auditory canal. In all 
cases where the temporal bone was in- 
volved by hematogenous or meningeal 
spread, diffuse metastases were 
present throughout the body. Only 10 


of 33 patients had a history of otologic 


Table 3.—Summary of Patients With Temporal Bone Metastasis* (cont) 


Site of Temporal Bone Lesion 
Case / (a ŘŮ————_% 
Age, y/Sex Right Left 
16/4/M Neuramlastoma 
of =irenal 


Extent of 
Metastasis 


Otologic 
Symptoms 
Hematogenous 


Meninges, skull, mediastinal 
nodes, lung, liver, 
pancreas, abdominal 


nodes, and ribs 





17%68/M Squamous cell PA and C 
careinoma of 
nasopharynx 
18/81/F Adenczarcinoma Lungs, pericardium, Hematogenous 
of east abdominal nodes, and 
ribs 
19/77/M Adenczvarcinoma PA None Peritoneum, spine, pelvis, Hematogenous None 
of postate ribs, and humerus 
20/61/F Adenecarcinoma PA PA NA Hematogenous None 
of rectum 


PA and IAC Vertigo, hearing 
loss, and facial 


paralysis 


Hematogenous, 
meningeal 


Brain, meninges, skull, 
cervical nodes, thyroid, 
lung, liver, adrenal, 
duodenum, kidney, 
spleen, abdominal nodes, 
spine, and pelvis 


Adenccarcinoma 
of pancreas 








22/41 /F Multipse myeloma PA PA Spine, ribs, and femur Hematogenous None 
of thoracic spine 
23/63/M Adenezarcinoma PA PA NA Hematogenous None 
unknown primary 
24/43/F Adenecarcinoma NA PA Axillary nodes, spleen, Hematogenous None 
of breast adrenal, spine, and pelvis 
25/5/M Pineanma None PA Intracranial Intracranial None 
26/63/F Adenecarcinoma T and IAC Meninges, adrenal, colon, Meningeal 
of breast bladder, and abdominal 
nodes 
Squamous cell PA, T, C, Direct Hearing loss 
carcinoma of left SG, and 
maxillary sinus IAC 
Adenecarcinoma PA, T, ME, PA, T, ME, Skull, lung, hilar nodes, and Hematogenous Hearing loss 
of breast FN, and FN, and MA liver 
MA (Fig 4) 
Adenecarcinoma PA and T PA, T, MA, Brain, thyroid, lung, liver, Hematogenous 
of Breast and EAC spleen, kidney, stomach, 
spine, and ribs 
Adenecarcinoma Pleura, hilar nodes, liver, Hematogenous 
of elon spleen, prostate, kidney, 
and abdominal nodes 
31/ EWF Adenecarcinoma PA PA Lung, spine, ribs, and pelvis Hematogenous None 
of Breast 


PA, ME, FN, 

MA, C, V, 

and IAC (Fig 3) 
PA, ME, 

MA, FN, and 


PA, ME, FN, 
V, IAC, C, 
and MA 


Hearing loss, 
vertigo, and 
facial paresis 


Hematogenous NA 


Hematogenous, 
meningeal 


Brain, meninges, liver, and 
abdominal nodes 


Adenecarcinoma 
of Edney 


32/54/M 


Pleura, hilar nodes, liver, 
spleen, and abdominal 
nodes 


33/69/M 


Squamous cell 
carzinoma of 
larynx EAC 





* IAC indicates internal amditory canal; PA, petrous apex; ME, middle ear; MA, mastoid; SG, spiral ganglion; NA, not available; EAC, external auditory canal; FN, facial 
nerve; T, tegmen; ET, eustachian tube; C, carotid, and V, vestibule. 
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Table 6.—Symptoms of Temporal 
Bone Metastasis 


Table 5.—Mode of Spread 


Mode of Spread Case No. Total 
22 


Hematogenous 2, 310,86; 8, 9, 11, 18; 16,48, 19, 20,.21, 22: 
23, 24, 28, 29, 30, 31, 32, 33 


Meningeal 4, 5, 21, 26, 32 5 
Direct exteasion 7, 4, 14:17, 27 5 
Intracranial 1, 12, 15, 25 4 









Symptoms No. of Cases 





Asymptomatic 
Hearing loss 
Vertigo 

Facial paresis 
Tinnitus 

Pain 








Fig 1.—Case 14. Involvement of the middle ear (M) and internal audi- Fig 2.—Case 27. Involvement of the internal auditory canal (IAC), modi- 
tory canal (IAC) with metastatic squamous cell carcinoma (arrows) of the olus (M), and spiral ganglion (g) with metastatic squamous cell 
maxillary sinus in a 64-year-old woman with hearing loss (hematoxylin- carcinoma of the maxillary sinus in a 77-year-old man with hearing loss 
eosin, original magnification X9). C indicates cochlea: V, vestibule. (hematoxylin-eosin, original magnification X37). 


Fig 3.—Case 32. Invasion of the labyrinthine segment of the facial nerve 


(F) with metastatic adenocarcinoma (arrows) of the kidney ina 54-year- Fig 4.—Case 28. Invasion of an otosclerotic focus (O) in the anterior oval 
old man with facial weakness (hematoxylin-eosin, original magnification window with metastatic adenocarcinoma of the breast ina 56-year-old 
X21.5). C indicates cochlea. woman (hematoxylin-eosin, original magnification X48). 
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symptoms {Table 6). Hearing loss was 
the most common symptom. Detailed 
otologic histories were not available 
for all cases, and the incidence of 
symptoms may have been higher. 

Figures 1 and 2 depict temporal 
bones of two patients with hearing 
loss. The internal auditory canal of 
both temporal bones wasinvolved with 
metastatic carcinoma. Invasion of the 
facial nerve with tumor in a patient 
with facial weakness is demonstrated 
in Fig 3. An interesting finding is the 
involvement of a vascular otosclerotic 
focus with metastatic tumor (Fig 4) in 
a temporal bone involved by hematog- 
enous metastasis. 


COMMENT 


The petrous apex is the area of the 
temporal bone where hematogenous 
metastases are located. This observa- 
tion was first made by Proctor and 
Lindsay.” The vascular channels of the 
petrous apex marrow filter out tumor 
cells in the circulation and provide a 
suitable environment for prolifera- 
tion. Tumors in the petrous apex are 
asymptomatic until extension occurs 
into areas that cause otologic dysfunc- 


1. Maddox HE. Metastatic tumors of the tem- 
poral bone. Ann Otol Rhinol Laryngol. 1967; 
76:149-165. 

2. Schuknecht HF, Allam AF, Murakami Y. 
Pathology of secondary malignant tumors of the 
temporal bone. Ann Otol Rhinol Laryngol. 
1968;77:5-22. 

3. Hill BA, Kohut RI. Metastatic adenocarci- 
noma,of the temporal bone. Arch Otolaryngol. 
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4. Kobayashi K, Igarashi M, Ohashi K, McBride 
RA. Metastatic seminomasof the temporal bone. 
Arch Otolaryngol Head Neck Surg. 1986;112:102- 
105. 
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tion or pain. Therefore, temporal bone 
metastases may be clinically unde- 
tected in early stages. ‘Diffuse me- 
tastases throughout the body were 
present in all cases in this study when 
the petrous apex was involved by the 
hematogenous route. This suggests 
that otologic symptoms will infre- 
quently prompt the discovery of previ- 
ously undiagnosed metastatic disease. 
In only two cases in this study did oto- 
logic symptoms lead to the diagnosis of 
the primary tumor or metastatic dis- 
ease. These two cases were both intra- 
cranial primary tumors. 

Tumors, which spread to the 
meninges via a hematogenous route, 
then enter the temporal bone via the 
internal auditory canal in a similar 
fashion to primary intracranial tu- 
mors. Tumor involvement of the inter- 
nal auditory canal is most often asso- 
ciated with deficits of cranial nerves 
VII and VIII. Tumor may also invade 
the vestibule and cochlea by extension 
from the internal auditory canal (Fig 
2). Cranial nerve deficits in cases of 
meningeal spreac represent late 
symptoms in the progression of meta- 
static disease. 
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Direct extension of tumors of the 
head and neck to the temporal bone 
was associated with gross residual pri- 
mary and regional disease. In these 
cases, otologic symptoms confirmed 
the progression of disease as antici- 
pated and did not alter the manage- 
ment or prognosis of the patient. 

These cases comprised patients with 
extensive disease who succumbed sec- 
ondary to tumor burden. The findings, 
therefore, represent an end-stage pro- 
cess. As Jahn et al have previously 
noted, even in these advanced cases, 
temporal bone metastases are often 
asymptomatic. None of these patients 
had temporal bone biopsies; however, 
when temporal bone metastases are 
clinically suspected early in the course 
of disease, a computed tomographic 
scan and biopsy should be considered. 
Findings will have pregnostie value 
and therapeutic intervention may be 
indicated. 
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Role of Prophylactic Antibiotics in 


Uncontaminated Neck Dissections 


Ricardo L. Carrau, MD; John Byzakis, MD; Robin L. Wagner; Jonas T. Johnson, MD 


@ The use of perioperative prophylactic 
antibiotics in uncontaminated head and 
neck surgery remains controversial. We 
performed a retrospective analysis of 192 
patients undergoing uncontaminated 
neck dissections from 1976 to 1989. 
Wound infection developed in 10% (10/ 
99) of patients who did not receive antibi- 
otics, while only three (3.3%) of 93 pa- 
tients who received antibiotics developed 
infections. This difference was not statis- 
tically significant. We correlated the use of 
flaps, length of surgery, prior radiation 
treatment, and postoperative complica- 
tions with rate of wound infection. The dif- 
ference was aot statistically significant for 
any of these variables. Our @ error was, 
however, greater than 0.2. Our data do not 
demonstrate efficacy of prophylactic anti- 
biotics in uncontaminated neck dissec- 
tions with statistical significance; how- 
ever, atrend exists suggesting its possible 
value. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:194-195) 


he guidelines for the prevention of 
surgical wound infections have 
been established in the surgical lit- 
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erature.! Clean or uncontaminated 
surgery is defined as a wound that is 
never exposed to direct contamination 
during the perioperative period. Clean 
surgical procedures carry a risk of 
wound infection of less than 5%, indi- 
cating no benefit from using prophy- 
lactic antibiotics. 

Clinical studies have demonstrated 
the nonefficacy of perioperative pro- 
phylactic antibiotics in uncontami- 
nated head and neck surgery.** Despite 
this evidence, up to 20% of head and 
neck surgeons continue to use periop- 
erative antibiotics. We undertook this 
investigation to ascertain the role of 
perioperative prophylactic antibiotics 


during uncontaminated neck dissec- 


tions. 


PATIENTS AND METHODS 


The records of all the patients undergo- 
ing uncontaminated neck dissections from 
1977 to 1989 were reviewed. Charts were 
examined for evidence of wound contami- 
nation during the intraoperative period, 
use of perioperative antibiotics and inci- 
dence of wound infections, and other com- 
plications. Patients who underwent neck 
dissections with discontinuous surgery in- 
volving the aerodigestive tract were ex- 
cluded. Patients needing antibiotics for ac- 
cidental entry into the aerodigestive tract 
or for necrotic tissue found intraopera- 
tively were excluded as well. 

Using the wound grading scale developed 
by Johnson et al‘ (Table 1), infection was 
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defined as purulent drainage, with or with- 
out cellulitis or fistula, requiring intrave- 
nous antibiotic therapy. Wourd dehiscence 
or ischemic necrosis of the edges requiring 
local care were not included as wound 
infections. Erythema, incressed warmth, 
edema, and induration of the wound were 
not considered as infected. 

Perioperative prophylactic antibiotics 
were defined as those started before sur- 
gery and continued intraoperatively and 
postoperatively for a total period of 24 
hours or more. 

We recorded variables tha: may impact 
on wound infection incidence such as prior 
surgery, presence of tracheowomy, chemo- 
therapy, radiotherapy, hematomas, sero- 
mas, chyle leaks, use of flaps, extent of sur- 


Table 1.—Objective Wound Grading 
Scale 


O, Normal healing 

1, Erythema around the suture me limited to 
1 cm 

2, Erythema 1 to 5 cm 

3, Erythema greater than 5 cm and induration 

4, Purulent drainage either spomtaneously or 
by incision and drainage 

5, Orocutaneous or pharyngocutaneous 
fistula 





Table 2.—Patients Undergoing 
Uncontaminated Neck Dissections 


Mean Age, y 

Men Women (Range) 
Receiving 

prophylaxis 70 23 

No prophylaxis 69 30 


53 (24-91) 
55 (27-80) 
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gical resection, stage of neck metastases, 
and other complications that may affect 
wound healing. 


RESJLTS 


Two hundred five charts were re- 
viewed. Thirteen «cases did not meet 
our criteria. One Lundred ninety-two 
patients underweat uncontaminated 
neck dissections, £3 patients (48.4% ) 
received perioperative prophylactic 
antibiotics, and 99 »atients (51.6% ) did 
not. Sex and age distributions were 
similar for both groups (Table 2). The 
most commonly used prophylactic reg- 
imen was first-generation cephalo- 
sporins (62% [58/98]), followed by clin- 
damyein (14% [1393]) and penicillins 
(9% [7/93]). 

Wound infectior developed in 10% 
(10/99) of the patients who did not re- 
ceive perioperative prophylactic anti- 
biotics, while 3.3% (3793) of the pa- 
tients who receivee perioperative pro- 
phylaetic antibioties developed wound 
infections. This difserence was not sta- 
tistically significant (P= .09). The 
most common offending organism was 
Staphylococcus, found in three (23% ) 
of 13 patients wita wound infections 
and mixed gram-pesitive aerobic cocci 
in four (31% ) of 13 əatients. Two of the 
patients who deveoped wound infec- 
tions after being ia the perioperative 
prophylactic antibiotics group had 
sterile cultures and four patients had 
no evidence in the chart of cultures 
having been obtained. 

Patients with a Listory of radiation 
therapy showed a wound infection rate 
of 20% (2/10) in petients who did not 
receive prophylactic antibiotics and 
8% (2/24) in patients who received an- 
tibioties. This difference was not sta- 
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1986;7:193-200. 
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reconstructive surgery. Plast Reconstr Surg. 
1975;55:21-32. 

3. Wemert TA, YoderMG. Antibiotics and na- 
sal surgery. Laryngoscome. 1980;90:667-672. 

4. Johnson JT, Wagne> RL. Infection following 


tistically significant (P > .1). All these 
patients completed the radiation 
course 10 weeks or more prior to neck 
dissection. 

Patients undergoing skin or parotid, 
submandibular, and thyroid gland sur- 
gery concomitant to the neck dissec- 
tion were designated “extended neck 
dissections.” Patients not receiving 
prophylactic antibiotics experienced a 
6.9% (2/29) wound infection rate, 
whereas 3.85% (1/26) of patients who 
were given antibiotics developed a 
wound infection. This difference was 
not statistically significant (P > .1). 

Eighteen patients were laryngecto- 
mees with permanent stomas and 12 
patients underwent tracheotomies 
concomitant to the neck dissections. 
Five percent (1/20) of the patients re- 
ceiving antibiotics developed a wound 
infection, whereas 20% (2/10) of these 
patients with antibiotic prophylaxis 
experienced a wound infection. This 
difference was not statistically signif- 
icant (P >-.1). 

We found no correlation among the 
rate of wound infection and stage of 
neck metastases; the use of flaps, 2% 
(4/192); or the occurrence of hemato- 
mas, 1.5% (38/192); seromas, 1% (2/ 
192); chyle leaks, 1% (2/192); urinary 
infection, 5% (1/192); respiratory 
tract infection, 2% (4/192); or ischemic 
necrosis along the suture line, 2% (4/ 
192) (P>.1). No antibiotic-related 
morbidity was found. 


COMMENT 


Neck dissection is a clean surgery 
and, therefore, we would expect the 
incidence of wound infection to be low. 
Nevertheless, head and neck surgeons 
apparently believe that neck dissec- 
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tions represent a different subgroup of 
patients at higher risk for wound in- 
fection, inasmuch as prophylaxis was 
employed in 52% of our patients. The 
high prevalence of chronic pulmonary 
and liver disease, prior radiation ther- 
apy, immunological dysfunction, and 
anemia in the head and neck popula- 
tion may contribute to delayed wound 
healing and wound infection. With the 
exception of prior radiation therapy, 
we did not attempt to correlate these 
variables with wound infection due to 
the retrospective nature of the study. 
The predisposing effect of radiation on 
the development of wound infection is 
controversial. The head and neck sur- 
gery literature discloses opposite re- 
sults. However, the consequential se- 
verity of infection on a radiated field 
has been supported. 

Neck dissection requires prolonged 
exposure of the wound. The need for 
changes in the position of the patient’s 
neck and dampening of the drapes with 
blood may lead to breaks in isolation of 
the surgical field, allowing contamina- 
tion with skin bacterial flora. This may 
be reflected in the prevalence of gram- 
positive aerobic bacteria in our wound 
cultures. 

Our study failed to ascertain with 
statistical significance the role of peri- 
operative prophylactic antibiotics in 
uncontaminated neck dissections. 
However, a trend exists suggesting its 
possible value. Our data suggest that 
prolonged procedures such as neck dis- 
section may represent an independent 
category of risk and should be further 
evaluated in a prospective, randomized 
study. 
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Effectiveness of Radiotherapy With 
Radical Neck Dissection in 
Cancers of the Head and Neck 


Rene A. Khafif, MD; Sameer Rafla, MD, PhD; Patrick Tepper, MD; Joseph N. Attie, MD; Gary A. Gelbfish, MD 


è A retrospective analysis of 457 radi- 
cal neck dissections performed over a 30- 
year period for cancers of the oral cavity, 
pharynx, and larynx was carried out. Two 
hundred thirteen patients underwent ra- 
diotherapy to the primary cancer site and/ 
or to the neck. Of these, 164 underwent 
perioperative adjuvant radiotherapy and 
24 underwent definitive radiation for cure 
and were followed up by salvage surgery. 
Thus, 188 patients received radiotherapy 
for nonrecurrent disease. Twenty-five ad- 
ditional patients underwent radiation for 
surgical failure following radical neck dis- 
section. The goal of the study was to de- 
termine whether radiotherapy altered the 
course or end result of the disease. The T 
and N stage at onset of disease was sim- 
ilar for the radiotherapy and nonradiother- 
apy groups. Preoperative radiotherapy 
was effective in down staging the disease 
at the primary site and, to a lesser extent, 
in the lymph nodes, but had limited impact 
on survival. Failure to control the disease 
in the neck occurred in 60 (32%) of the 188 
patients who received radiotherapy for 
primary disease; recurrence rates were 
lower in the combined therapy group than 
in the surgical group of patients with N2 
and N3 stages of disease. The 3-year dis- 
ease-free survival was 45%; this was no 
better than the 63% survival rate in pa- 
tients who did not receive radiotherapy, 
although survival was better in the com- 
bined therapy group for patients with N3 
stage of disease. The worst results were in 
those patients who were irradiated for 
surgical failure (14% survival); the 24 pa- 
tients who required salvage radical neck 
dissection following failure of definitive 
radiotherapy for cure had a 42% survival. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:196-199) 


ervical lymphadenectomy has 
been employed since the turn of 
the century for the control of regional 
neck disease in the head and neck.’ 
Failure of the operation has been re- 
ported in a significant number of cases, 
with overall rates of neck cancer re- 
currences reported as high as 78%. 
This is particularly true in the patients 
with advanced neck node disease. In a 
separate report’ by the authors ana- 
lyzing the effectiveness of radical neck 
dissection (RND) in 457 cases of oral, 
pharyngeal, and laryngeal cancer, it 
was noted that cancer recurrences in 
the neck nodes ranged from 8% in NO 
cases (all occurring in the contralat- 
eral side of the neck) to 31% in N3 
cases. Radiotherapy using a wide 
range of techniques has, therefore, 
been recommended as an adjuvant mo- 
dality in an attempt to control neck 
disease more effectively.*** 

The suggested advantages of preop- 
erative radiotherapy include a de- 
crease in size of neck nodes, thus down 
staging the disease and, possibly, per- 
mitting the resection of an otherwise 
inoperable tumor; sterilization of the 
periphery of the tumor making resec- 
tion more effective; and elimination of 
microscopic foci of disease. When ra- 
diotherapy is administered postopera- 
tively, it is hoped to eliminate small 
unrecognized areas of residual tumor. 
Radiotherapy has been strongly rec- 
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ommended in the high-risk neck as 
substitute for elective RN D;several re- 
ports show it to be highly effective.'*? 

We have conducted a retrospective 
analysis of a personal series of 976 
RNDs performed over a 30-year period 
for a wide range of malignant tumors 
of the head and neck. A previous 
report? reviewed the effectiveness of 
RND, other statistical aralyses in 
preparation, studied the value of elec- 
tive RND, and the use of mocified RND 
in 457 patients with primary tumors of 
the oral cavity, pharynx, ane larynx. It 
is our goal to analyze those patients 
within that group who also received 
radiotherapy to determine whether 
radiotherapy altered the course or end 
result in these patients. 


MATERIALS AND METHODS 


We performed 457 RNDs for oral, pha- 
ryngeal, and laryngeal cancers from 1956 
through 1986. Sixty-seven cases were cen- 
sored because of insufficient clinical, patho- 
logic, or follow-up data, leaving 390 cases. 
Two hundred thirteen (54.6%) of 390 pa- 
tients received radiotherapy at some time 
during the treatment course. All patients 
received radiotherapy to neck; 188 received 
radiotherapy to primary site of disease as 
well. Distribution of 213 cases according to 
primary site of disease and the timing of 
irradiation are shown in Table 1. 

In 188 patients, radiotherapywas used as 
part of the primary treatment of the dis- 
ease. Of these, 24 received radiotherapy as 
the definitive therapeutic modality used for 
cure. Definitive radiotherapy ir this series 
was selected exclusively for small primary 
tumors (21 Tl and three T2 lesions), and 
most patients (14) had no clinically palpa- 
ble nodes in the neck. Surgery in these 24 
cases was for radiation failure at either the 
primary site or the neck. The remaining 164 
patients received radiotherapy as an adju- 
vant; either preoperatively for large bor- 
derline operable disease (51 cases) or post- 
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Table 1.— Distribution of Patients With Oral, Pharyngeal, and Laryngeal Cancer Treated 
by Radiotherapy and Radical Neck Dissection (213 Cases) 



















Total 28 (13) 99 (47) 
* Values in parentheses are percentages. 


operatively (113 cases). Criteria generally 
accepted for the use of adjuvant postoper- 
ative radiotherapy are tumor proximity to 
the margin of reseetion; advanced stage of 
disease (all stage III or IV); multiple lymph 
nodes er extracapsular nodal involvement; 
or, in the contralateral side of the neck in 
high-risk tumors, encroaching on the mid- 
line. The above criteria for selection were 
predominantly used in the last 10 to 15 
years of the series. 

Twenty-five patients received radiother- 
apy for surgical failures either at the pri- 
mary site (13 cases) or in the neck (12 
cases).In these cases, radiotherapy was ad- 
ministered at the time of tumor recurrence. 

The dose of tumor radiation delivered to 
the neek was in the order of 5000 cGy when 
used as an adjuvant or 6500 or 7000 cGy in 
patients treated for cure. Although a small 
number of patients in the early years were 
treated by conventional orthovoltage ther- 
apy, most patients were treated by super- 
voltage cobalt (60 units), or 4- to 8-MeV 
electron-beam therapy. In a handful of 
cases, multiple daily fractionation or hy- 
perthermia was used. 

As determined from a previous study’ of 
RND done for oral, pharyngeal, and laryn- 
geal cancers, 95% of failures occurred 
within 3 years of treatment. A 3-year fol- 
low-upwas, therefore, considered adequate 
for this study. This is also consistent with 
the methods used by others."** Statistical 
analysis was performed using the x? test. 


RESULTS 


Theage of patients who received ra- 
diotherapy ranged from 28 to 89 years, 
with amean age of 60 years. The male- 
female ratio was 2:1. Table 2 shows the 
T and N classification prior to any 
treatment of the 213 patients who re- 
ceived radiotherapy and had an RND 
performed. The T and N classification 


Table 2.—T and N Classification Prior to Any Treatment in Patients Who Received 
Radiotherapy and Had a Radical Neck Dissection (213 Cases)* 










55 (26) 31 (14) 213 (100) 





of this group is remarkably similar to 
that of patients who had RND alone 
(Table 3). Although our indications for 
radiotherapy in the last 10 to 15 years 
would be expected to result in a more 
advanced disease stage for patients 
who were irradiated, this is offset by 
our therapeutic approach in earlier 
years of the study. There were two 
early phases: one during which radio- 
therapy was used more extensively in 
all stages and the other when radio- 
therapy was hardly ever used. 

Of the 188 patients treated prima- 
rily with combined radiotherapy and 
RND (excluding the 25 patients who 
received radiotherapy for tumor re- 
currence), 60 patients (32% ) had neck 
treatment failures, although only 26 
(14% ) of the patients had tumor in the 
ipsilateral neck. Thirty-six of the pa- 
tients with treatment failures in the 
neck also had recurrence of disease at 
the primary site; thus, only 24 patients 
(13%) in whom the primary site of 
disease was controlled had a treatment 
failure in the neck; of these, only nine 
(5% ) had ipsilateral recurrence of dis- 
ease (Table 4). There was little differ- 
ence in the neck recurrence rate among 
the three categories of radiotherapy; 
recurrence in the neck developed in 
seven (29% ) of the 24 patients treated 
by definitive radiotherapy for cure, 16 
(31% ) of the 51 patients who received 
adjuvant preoperative radiotherapy, 
and in 37 (33%, P > .5) of the 113 pa- 
tients who were treated postopera- 
tively. Recurrence rate in the neck was 
also similar for those patients with 
primary tumors in the oral cavity, 
pharynx, or larynx (33%, 27%, 38%, 
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Table 3.—Comparative Staging of All 
RND Cases for Oral, Pharyngeal, and 
Laryngeal Cancer Prior to Any 
Treatment (390 Cases) * 


No. (%) 
— --  O3F ee, 
With Without 
Radiotherapy Radiotherapy 
28 (13) 18 (10) 
99 (47) 100 (57) 
55 (26) 42 (24) 
31 (15) 17 (9.5) 
NO 46 (22) 53 (30) 
N1 94 (44) 79 (44) 
N2 51 (24) 35 (20) 
N3 22 (10) 10 (6) 
Total 213 177 


*RND indicates radical neck dissection. 


Stage 





respectively; P > .5). The pattern of 
tumor recurrence according to the N 
stage was predictable for patients with 
clinically evident lymph node involve- 
ment at presentation, although not 
statistically significant (N1, 23%; N2, 
26%; and N3, 40%; P > .25) (Table 4). 
Neck recurrences in the NO cases were 
unexpectedly elevated to 52% (22 of 42 
patients). A review of the records of 
those NO cases in which tumor re- 
curred following treatment with sur- 
gery and radiotherapy readily identi- 
fied the reasons for this apparent ab- 
erration. In 14 of 22 NO patients in 
whom recurrence occurred in the neck, 
the tumor recurred on the contralat- 
eral side of the neck; in nine of these, 
recurrence followed a treatment fail- 
ure at the primary site. Of the eight 
patients in whom recurrence occurred 
in the ipsilateral neck, only two recur- 
rences occurred in patients whose pri- 
mary remained free of disease; thus, 
ipsilateral neck failure in patients 
with NO stage who had no recurrence 
of tumor at the primary site was only 
5% (2 of 42 patients). It appears that 
the high tumor recurrence rate in this 
group of patients was the result of a 
high treatment failure rate at the pri- 
mary site (15 [68%] of 22 patients); 
most tumors recurred on the nonirra- 
diated contralateral side, suggesting 
that elective radiation of the ipsilat- 
eral side of the neck was effective in 
controlling disease in the ipsilateral 
neck in the patient with stage NO. 
The overall neck recurrence rate in 
the group receiving radiotherapy 
(32% ) was no better than in patients 
treated by RND alone (25%, P > .25) 
(Table 4). When recurrence in the neck 
in the combined-therapy group was 
compared with those of patients 
treated by surgery alone, by N stage, it 
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Type of Recurrence 


Overall tumor recurrence rate 
Total neck tumor recurrences 


Ipsilateral neck tumor recurrences 
Neck tumor recurrences, primary controlled 





Recurrence by type of radiotherapy 
Definitive 
Preoperative adjuvant 
Postoperative 


Recurrence by primary site 
Oral cavity 


Pharynx 
Larynx 


Recurrence by N stage 
NO 


N1 
N2 
N3 


Table 4.—Neck Recurrences 





Ipsilateral neck tumor recurrences, primary controlled 





No. (%) of Patients 
euna 
Radiotherapy and Radical Neck Surgery Alone 
Dissection (188 Cases*) (177 Cases) 










60/ 188 (32) 

26/ 188 (14) 

24/ 188 (13) 
9/ 188 (5) 


44/177 (25) 
20/177 (11) 
41/177 (23) 
11/177 (6) 








7/24 (29) 
16/51 (31) 
37/113 (33) 







33/ 100 (33) 
15/56 (27) 
12/32 (38) 










22/42 (52)t 5/53 (9) 

18/80 (23) 19/79 (24) 

12/46 (26) 14/35 (40) 
8/20 (40) 6/10 (60) 





* Exclusive of the 25 cases irradiated for tumor recurrence following radical neck dissection. 
tNote explanation for this aberrant finding in the “Results” section. 


Table 6.—Three-year Survival Status of Patients Treated by Radical Neck Dissection 
and Radiotherapy (213 Cases) 


All Patients 
With Radio- 
therapy 


Alive free of carcinoma * 
Alive with carcinoma * 
Died of carcinoma * 
Died free of carcinoma 
Unavailable for follow-up 
Total 

Determinate cases 


Determinate disease- 
free survival, % 





* Determinate cases. 


Surgery and Radiotherapy 
(175 Determinate Cases) 
ome e, 
Survival 
Rate, % 


Total No. 
of Patients 


Curative 
Radio- 
therapy 


Radio- 
therapy 
For Post- 
surgical 
Recurrence 


Post- 
operative 
Radio- 
therapy 


Preoperative 
Radiotherapy 





Table 7.— Three-year Determinate Survival by N Stage 


Surgery Alone 
(126 Determinate Cases) 
E 
Total No. Survival 
of Patients Rate, % 


N 21/37 30/38 
N 37/82 31/53 
N 


N 4/13 2/8 


0 57 79 

1 45 58 

3 31 25 
45 


Total 79/175 





became clear that the apparent overall 
failure of improvement in neck disease 
control in the combined-therapy group 
is caused by the anomaly identified in 
the patients with NO stage. Neck re- 
currence rates for patients with N1 to 


80/126 63 


N3 stage were lower in combined-ther- 
apy group than in group of patients 
treated by surgery alone (23% vs 24% 
for N1 stage, 26% vs 40% for N2 stage, 
and 40% vs 60% for N3 stage), 
although the difference was not sta- 
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Table 5.—Change in T and N 
Classification Following Preœerative 
Radiotherapy for Oral, Pharyngeal, 
and Laryngeal Cancer (75 Cases) 


Classification 
EEE ————————— 
Before After Radiotherapy 
‘Radio- 
therapy 


+ 
~=] © bh OI 


ana — 





tistically significant (cellectively, 
P > .25). Control of disease in the neck 
when primary tumor remained con- 
trolled was significantly higher in pa- 
tients receiving radiotherapy (87%) 
than in those treated by surgery alone 
(77%, P < .01) (Table 4). 

The local and regional effcts of ra- 
diotherapy were analyzed by compar- 
ing the T and N classification before 
and at completion of irradiation in 
every patient who received preopera- 
tive radiotherapy (51 patients given 
planned preoperative adjuvant radio- 
therapy and 24 patients treated by de- 
finitive radiotherapy, but requiring 
surgery for radiation failure). The 
findings are summarized in Table 5. It 
becomes clear that radiotherapy was 
quite effective in the treatment of the 
primary tumors, rendering 41 (54.6% ) 
of 75 patients disease free at the pri- 
mary site and down staging most other 
primary tumors. Lymph node me- 
tastases were much less susceptible to 
radiotherapy, with only six (16% ) of 38 
patients with clinical lymph node me- 
tastases rendered N0; in eight others, 
metastases were down staged. Eight 
patients with NO stage at the begin- 
ning of therapy developed lymph node 
metastases; seven of them during 
treatment and one subsequently, all in 
the contralateral side of the neck. 

The 3-year survival status of pa- 
tients with carcinomas of the oral cav- 
ity, pharynx, and larynx treated by a 
combination of radiation ard RND is 
shown in Table 6. Overall determinate 
disease-free survival of the entire 
group is 45% (79 of 175 determinate 
patients). Only 14% of patierts treated 
with radiotherapy for tumor recur- 
rence following surgery survived; 50% 
of patients treated with combined ra- 
diotherapy and surgery survived 3 
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years free of cancer. Survival accord- 
ing to N stage dropped from 57% in NO 
cases, 45% in N1, and 40% in N2to 31% 
in N3 cases. Survival of patients 
treated with combined therapy was 
less than in patients treated by sur- 
gery alone in NO (57% vs79%, P < .05), 
N1 (45% vs58%, P > .10), and N2 (40% 
vs 63%, P > .10) cases, only in patients 
with N3 stage was the survival rate 
greater in the combined-therapy com- 
pared with the surgical group (31% vs 
25% , P value not measurable) (Table 7). 


COMMENT 


Radiotherapy appears to have an 
undeniable local effect on epidermoid 
carcinomas of the oral cavity, pharynx, 
and larynx, although not quite as much 
on their cervical metastases. Down 
staging of the disease with preopera- 
tive radiotherapy is noted in a vast 
majority of cases, with total response 
at the primary site noted in a large 
percentage of the patients treated. The 
long-term results identified in this ret- 
rospective analysis are, however, not 
as clear. Although the overall rate of 
local and regional failure is no better 
than that of a comparable group of pa- 
tients treated without the use of ra- 
diotherapy, control of neck disease ap- 
pears to be improved in patients with 
N1-N3 disease, and the improvement is 
greater in the more extensive nodal 
disease. Furthermore, when patients 
with disease recurring locally at the 
primary site are excluded, a distinct 
decrease in neck recurrences in the 
group with combined therapy (Table 4) 
may be noted. It does appear that the 
addition of radiotherapy to RND in the 
management of carcinomas of the oral 
cavity, pharynx, and larynx decreases 
the rate of failure in the neck, partic- 
ularly in N2 and N3 disease. 

Long-term survival is also not im- 
proved by the addition of radiother- 
apy, except in the patients with N3 
stage. In fact, the survival rate of pa- 
tients with NO-N2 stages is higher for 
those treated by surgery alone (Table 
7). Others'*” have reported the same 
findings in both prospeetive and retro- 
spective studies. As would be expected, 
survival rates for patients irradiated 
following disease recurrence after sur- 
gery (radiation for surgical failure) is 
low (14%). When the RND was done 
for radiation failure (within the group 
treated by definitive radiotherapy), 
survival was 42%. The best survival 
rate was for those patients who re- 
ceived adjuvant posteperative radio- 
therapy (53% ). This was also noted in 


a report by Kramer et al.' It is note- 
worthy that the results in the patients 
treated by high-dose definitive radio- 
therapy (6500 to 7000 cGy) were no 
better than those in the patients 
treated by adjuvant radiotherapy with 
a significantly smaller dose (5000 cGy). 

Results of this study support the 
generally accepted concept that radio- 
therapy, used as an adjuvant to RND, 
will decrease the rate of locoregional 
failure.**°°° Increased long-term sur- 
vival is not as clearly demonstrated, 
except in patients with N3 stage dis- 
ease. The improved quality of life re- 
sulting from locoregional control is a 
most important element and would 
support the use of radiotherapy in all 
patients with cancer of the oral cavity, 
pharynx, and larynx staged N2 and N3. 


CONCLUSION 


The value of radiotherapy as an ad- 
juvant to RND in epidermoid carci- 
noma of the head and neck is clear. The 
addition of radiotherapy to surgery 
must be selective. We recommend it be 
limited to the following categories: 

1. Patients in whom “definitive” ra- 
diotherapy at the primary site of dis- 
ease offers an equal chance of cure, 
with decreased morbidity. The results 
of salvage surgery following radiation 
failure in this group of patients are 
good, and, in our experience, there was 
no significant increase in surgical mor- 
bidity following radiotherapy. 

2. Patients with large, bulky, bor- 
derline operable disease at the pri- 
mary site or in the neck. The down 
staging of the disease by preoperative 
radiotherapy may render lesions in 
such patients resectable and permit a 
more adequate operation. 

3. All patients with N2 and N3 
stages of disease. 

4. Patients whose tumor is found 
histologically to be at or near the line 
of resection and patients with extra- 
capsular lymph node involvement. 
Postoperative radiotherapy might 
control microscopic foci of residual 
disease adjacent to the surgical site. 

5. Patients in whom palliation is 
sought for inoperable disease or surgi- 
cal failures (eg, bleeding, nerve pain, 
bone metastases, obstruction). 

6. Patients with NO stage of disease 
in the contralateral side of the neck, 
with high-risk tumors, and tumors ex- 
tending beyond the midline. In this 
category, radiotherapy is recom- 
mended as a substitute for RND. 

Radiotherapy has not been effective 
in the treatment of surgical failures 
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and, unless totally unresectable, the 
tumors recurring at the primary site 
or in the neck following surgery should 
be treated surgically. 


Supported by grant from Maimonides Research 
and Development Foundation, Brooklyn, NY. 
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Clinical Notes 


Sear Revision 


Dana Wolfe, MD, Terence M. Davidson, MD 


è Different scar revision techniques are 
compared on similar scars, all on the same 
patient. Comparison of the final results is 
unique and interesting and provides in- 
sight into choosing the “optimal”? tech- 
nique for these procedures. Historical per- 
spective is provided. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:200-204) 


S urgical techniques for the revision 
of the posttraumatic and/or ia- 
trogenic cutaneous scars have under- 
gone gradual evolution and refine- 
ment, with accelerated advancement 
during the past four decades, empha- 
sizing broken-line techniques. 

Two key pioneers in this develop- 
ment were Richard Webster, MD, and 
Albert Borges, MD. Comments were 
solicited directly from Drs Webster 
and Borges. Both, as true gentlemen, 
responded. In the interest of space 
their comments are restricted, but 
their complete responses are available 
by writing the second author (T.M.D.). 

Dr Webster comments “Doctor 
Varastad Kasanjian was breaking 
long scars into shorter segments using 
large Z-plasty flaps in 1943 to get cos- 
metic as well as functional improve- 
ment.” Dr Webster began using 
smaller Z-plasties for cosmetic pur- 
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poses in 1945 and 1946 and increased 
the numbers and diminished the sizes 
in 1947 and 1948. In the later 1940s and 
early 1950s, he began looking for ways 
to prevent the bulges and depressions 
occurring when Z-plasties were used. 
He also carried out a series of experi- 
ments to determine how long the long- 
est segments should be and ultimately 
came to the conclusion that 6 mm was 
as long as any segment should be 
designed, if it was not in a favorable 
direction or at the junction of one cos- 
metic area with another. It was found 
that where one was not interested in 
lengthening the distance between two 
points in a contracted scar and where 
one was interested in cosmetic im- 
provement alone, advancement flaps 
with tiny triangular flaps and trian- 
gular defects on their advanced edges 
produced a less-visible, smoother scar 
and area immediately adjacent to the 
scar than did small multiple Z-plasty 
flaps. Dr Webster wrote “I tried to get 
a paper on cosmetic Z-plasties con- 
trasted with advancement flaps with 
serrated edges (the multiple small tri- 
angular flaps) published in the 1950s 
but was unable to do so until 1963.” 
Albert Borges came along, first with 
large Z-plasties, then with smaller Z- 
plasties, and, ultimately with multiple 
smaller triangular flaps, similar to 
those that Dr Webster had used. He 
called these “running W-plasties,” a 
much better term than Dr Webster’s 
“advancement flaps with serrated 
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edges.” This material was peblished.** 
By the early 1960s, Dr Wester had 
worked out M-plasties® and zeometric 
broken-line closures.”* 

Dr Borges’ response began by listing 
the chronology of Z-plasty scar revi- 
sion. 

Topic 
First published Z-plas- 
tic technique 
First true Z-plasty 
First running Z-plasty 


Source, y 
Horner,’ 1837 


Berger,” 1904 
Morestin,'! 1914 


Hazrati,'’? 1952 Modified running Z- 
plasty to improve the 
aesthetic uppearance 
of an antitension linear 
scar 

Covarrubias- Applied running Z- 


Zento,” 1954 plasty to improve anti- 
tension lire linear 
scar 
Described im English 
the use of the running 
Z-plasty to /near scars 
Borges and Gave detailed explana- 
Alexander,” tion in the use of run- 
1962 ning Z-plasty 


Marino," 1959 


Remembering a presentation of a 
Chilean surgeon, Raul Covarrubias- 
Zenteno (now deceased), from a plastic 
surgery meeting in Mexico (1954),"* Dr 
Borges reports he devised the W- 
plasty scar revision, which he thought 
would not give rise to bulges and de- 
pressions. In his first papers en the W- 
plasty, he erroneously gave credit to 
Covarrubias-Zenteno. 

Dr Borges states that the W-plasty 
was first mentioned in the literature in 
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1958? and a cæe report was later 
presented.’ The technique was com- 
pletely describee in Spanish,’ and in 
English’ in 1959. 

Dr Borges exoressed concerns re- 
garding the geometric broken-line clo- 
sure as described by Dr Webster.’ 
These are elucidated in his communi- 
catien to us. 

Leaving the question of creative 
credit for these procedures to the his- 
torians (see ‘Additional Recom- 


mended Resour=es”), the practical 
question of whick procedure best cam- 


SPY, ) | ae 
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Fig 2.—Smnple fusiform excision with standard subcutaneou 


ter, Plan 


Fig 1.—Preoperative appearance of the forearm scars. Left, Left arm. 


ouflages an unsightly scar remains. 
The following case represented a 
unique opportunity to answer this 
question in a controlled, systematic 
fashion, albeit on an arm, not on a face. 


REPORT OF A CASE 


In April 1987, a 42-year-old woman pre- 
sented to the University of California, San 
Diego, Medical Center for evaluation of an 
aging face. Browlifts and blepharoplasties 
were recommended and later performed, 
and during a subsequent follow-up visit she 
asked if anything could be done about the 
“slash marks” on her forearms. 
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Right, Right arm. 
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Fig 3.—Fusiform excision with M-plasties and moderate subcutaneou 
Top center, Planned excision. Top right and bottom le 


Fig 4.—Running W-plasty closure. Top left, Appearance of sca 
being excised with No. 11 blade. Bottom left, Wound closed su 
Arrows point to area of original wound. 


On examination, she had multiple trans- 
verse scars acress the volar aspect of both 
wrists and forearms, the result of a suicide 
attempt 15 years previously. The scars were 
all parallel, and varied in terms of length, 
width, and degree of hypertrophy (Fig 1). 

The patient was fully recovered and well- 
adjusted psychologically and found the 
sears to be stigmatic and embarrassing. 

Recognizing this singular opportunity to 
compare various suturing and scar-revision 


geht ng OR “$i, 
Tae 


techniques simultaneously on nearly iden- 
tical wounds in a single patient in which the 
usual variables of wound tension, skin type, 
healing tendencies, and the like, could be 
nearly, if not wholly eliminated, the patient 
was asked if she would consider having 
several of these scars revised using a vari- 
ety of techniques and closures. It was 
clearly pointed out that these different 
techniques would not likely yield equally 
satisfactory results and that the final scar- 
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r preoperatively. Top center, Planned excision. Top right, Scar 
bcutaneously. Bottom center and right, Final 20-month result. 





s eversion. Top left, Appearance of scar preoperatively. 
ft, Subcutaneous closure being performed. Bottom center and right, Fi- 
nal 20-month result. Arrows point to area of original wound. 





ring might be more noticeable than the 
multiple pale, mature scars she initially 
possessed. She was eager to proceed, even if 
just to help us learn some things about scar 
revision, and expressed less concern with 
increased scarring than with the stigmatic 
nature of multiple noticeable, straight, 
transverse scars. She consented to the pro- 
cedure, which was performed as follows. 
The volar aspect of both forearms was 
examined, and five obvious similar trans- 
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Fig 5.— Geometric broken-line closure. Top left, Appearance of scar preoperatively. Top center, Planned excision. Top right, 
Subcutaneous stitch placement. Bottom left, Wound closed subcutaneously. Bottom center and right, Final 20-month result. 


Arrows point to area of original wound. 





Fig 6.— Serial Z-plasty closure. Top left, Appearance of scar preoperatively. Top center, Planned excision and measurement 
of preoperative scar length. Top right, Subcutaneous stitch placement; serial Z-plasty reconstruction does not lend itself to 
the placement of subcutaneous eversion stitches. Bottom left, Wound closed. Bottom center, Measurement of postoperative 
wound length. Bottom right, Final 20-month result. Arrows point to area of original wound. 


verse scars located a reasonable distance 
apart were chosen. Each was then revised 
using a different technique. 

Scar 1 was excised in a simple fusiform 
fashion. The wound edges were under- 
mined, and a simple, noneverting subcuta- 
neous closure was performed using 4-0 
Vicryl. The skin was then closed with 5-0 
nylon using three different suturing tech- 
niques. Going from left to right, vertical 
mattress, horizontal mattress, and simple 
interrupted sutures were used to close the 
wound in thirds (Fig 2). 


Scar 2 was excised in a fusiform shape 
with small M-plasties on each end. After 
undermining, the subcutaneous closure was 
performed with 4-0 Vicryl using moderate 
eversion,'® and, for the skin closure, 6-0 
fast-absorbing gut was used in a simple 
running fashion (Fig 3)."’ 

Scar 3 was revised using a running W- 
plasty technique. An everting subcutaneous 
closure was performed as for sear 2, and 
skin was closed using a running, locking 6- 
0 rapidly absorbing gut to suture the tip of 
each triangular flap into position (Fig 4).'* 
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Sear 4 was revised using a geometric 
broken line closure. The subcutaneous clo- 
sure was as for scars 2 and 3, with a skin 
closure using a running locking 6-0 fast-ab- 
sorbing gut to suture the tips and corners of 
each flap (Fig 5). 

Scar 5 was revised as a serial Z-plasty. A 
routine, noneverting subcutaneous closure 
was performed using 4-0 Vicryl, and the 
skin edges were aligned and closed using 6- 
0 fast-absorbing gut in a simple running 
fashion. The wound was measured both be- 
fore and after closure, and an objective 
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length increase of about 2 mm was ob- 
tained. This represents 4% of the original 
wound length (Fig 6). 


RESULTS 


After evaluating the 20-month re- 
sults, we concluded that the best cam- 
ouflaging was obtained with the geo- 
metric broken-line closure, followed by 
the running W-plasty. 

Of the straight-line closures, scar 2 
(using moderate eversion) resulted ina 
narrower, less-noticeable scar, con- 
firming the importance of eversion and 
good dermal contact, especially in 
areas such as this, which are subjected 
to ongoing stretching forces. This prin- 
ciple was further confirmed by the 
continuum of results along scar 1, from 
the vertical mattress portion (most- 
skin-edge eversion, best final result) to 
the simple interrupted portion (least- 
skin-edge eversion, worst final result), 
with the horizontal mattress portion 
appearing intermediate. 

The serial Z-plasty revision actually 
yielded the most noticeable postopera- 
tive scar, probably due to the alternat- 
ing areas of tissue tension and com- 
pression, resulting in multiple small 
depressions and protrusions and in- 
creased scarring. 
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The patient’s own assessment of fi- 
nal scar appearance agreed with ours 
on all counts. 


COMMENT 


It is difficult to evaluate the results 
of scar revision procedures photo- 
graphically. Even with direct observa- 
tion, the angle of viewing and the 
lighting can alter the scar appearance, 
making objective assessment based on 
two-dimensional photographs diffi- 
cult. To minimize variables, the post- 
operative photographs presented here 
were all taken at the same time, with 
the same camera and flash settings. 
Although some variations in clarity, 
glare, and view angle may still be ap- 
parent, it is our conclusion that these 
photographs illustrate the scar ap- 
pearances reasonably well. 

This is a limited study. All scars 
were already parallel to the favorable 
(relaxed) skin-tension lines. The con- 
clusions about camouflaging obtained 
here cannot be taken in isolation and 
generalized to all scars. Obviously, un- 
favorably oriented, contracted scars 
for which lengthening and a change in 
direction are desirable are best revised 
using a Z-plasty technique. Curvilin- 
ear scars are usually best revised with 
arunning W-plasty technique, because 
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the inevitable size disparity between 
the triangular flaps and their corre- 
sponding notches on the opposing side 
of the curve are more easily adjusted. 
The squares and rectangles that com- 
prise an important part of the geomet- 
ric broken-line closure must be pre- 
cisely tailored to their recipient sites 
to minimize bulges, protrusions, and 
trap-door deformities, and the ability 
to do this is more complex along a cur- 
vilinear scar. 

However, the superior results 
achieved by the geometric broken-line 
technique when appropriately used 
and meticulously done make it our 
technique of choice for the majority of 
facial scars. 

Another important conclusion from 
this study is that everting stitches are 
important in obtaining an optimum 
final result. Although they produce 
early tissue distortion and the early 
postoperative result is inferior, with 
long-term follow-up these wounds can 
be seen to smooth out and heal with 
less widening than when no attempt at 
subcutaneous eversion is made. We in- 
variably use some form of eversion, 
usually with the subcutaneous ever- 
sion stitch used here, during all scar 
revisions and wound closures in gen- 
eral. 
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The Characteristics of Children 
With Epiglottitis Who Develop 





the Complication of Pulmonary Edema 


William A. Bonadio. MD, Joseph D. Losek, MD 


© Areview was performed of 234 con- 
secutive cases of epiglottitis that oc- 
curred during a 20-year period to delineate 
the rate of, and clinical characteristics as- 
sociated with, the complication of pulmo- 
nary edema. As a result of the prior utiliza- 
tion of a “dual” management protocol, 
there were 170 children who received en- 
dotracheal intubation, and 64 children 
managed without placement of an artificial 
airway. In all, five children (2.1%) of vary- 
ing ages developed his complication—all 
experienced severe airway obstruction 
progressing to respiratory arrest, with ev- 
idence of pulmonary edema developing 
shortly after endotracheal intubation. Two 
of these five children died due to compli- 
cations resulting fram upper airway ob- 
struction-induced cardiorespiratory ar- 
rest. By contrast, ne child with milder de- 
grees of airway dbstruction managed 
without ar artificial airway exhibited clini- 
cal evidence of pulmonary edema. Several 
possibie mechanisms for the development 
of this complication are described. Pulmo- 
nary edema associated with epiglottitis is 
an uncommon comp! cation that can occur 
following endotracheal intubation in those 
patients with marked respiratory insuffi- 
ciency. An artificial airway should be insti- 
tuted in all cases of pediatric epiglottitis — 
the potential complication of pulmonary 
edema should be anticipated before 
placement of an artificial airway, espe- 
cially im those patients with a severe de- 
gree of upper airway obstruction. 

(Arch Otolaryngo: Head Neck Surg. 
1991; 717:205-207) 


pee articles have described the 
development of pulmonary edema 
with hypoxemia in patients following 
the sudden relief of acute obstructive 
processes of the upper airway.'* This 
phenomenon has been particularly as- 
sociated with epiglottitis. Although 
postulated, to our knowledge, no pre- 
vious study has determined whether 
this complication is exclusively as- 
sociated with endotracheal intubation, 
nor have other clinical features been 
specifically identified that character- 
ize children in whom it is likely to 
occur. 

This study examines a large group of 
children with epiglottitis, including 
both those who received endotracheal 
intubation and those managed without 
an artificial airway, to delineate the 
clinical characteristics associated 
with this complication. 


PATIENTS AND METHODS 


A retrospective review was performed of 
234 consecutive cases of epiglottitis during 
1968 through 1988 at the Children’s Hospi- 
tal of Wisconsin, Milwaukee. All diagnoses 
of epiglottitis were confirmed either roent- 
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genographically or by direct laryngoscopy. 
Pulmonary edema was considered present 
if frothy secretions were observed originat- 
ing from the patient’s airway, or if roent- 
genographic evaluation of the chest re- 
vealed diffuse bilateral alveolar infiltrates. 
All roentgenograms were interpreted by a 
pediatric radiologist. 

During most of the study period, the pro- 
tocol used to manage patients with epiglot- 
titis involved several options: ( 1) those who 
exhibited milder degrees of respiratory 
compromise (which did not significantly 
progress) were given supplemental oxygen 
and observed in the intensive care unit, 
while (2) those with a more severe degree of 
respiratory compromise or frank respira- 
tory insufficiency received endotracheal in- 
tubation. The decision to institute an arti- 
ficial airway was a multifactorial clinical 
decision made by the attending physician, 
and was commensurate with the degree of 
respiratory compromise exhibited. All pa- 
tients received parenteral antibiotic and 
other supportive therapies. This “dual” 
management approach is no longer used at 
our institution, as currently all children 
with epiglottitis are managed by a team of 
physicians (anesthesiology, general sur- 
gery, and ear, nose, and throat) who trans- 
port the patient to the operating room and 
institute an artificial airway. 


RESULTS 


There were 170 patients who re- 
ceived endotracheal intubation and 64 
patients who received only supportive 
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care in an intensive care unit without 
placement of an artificial airway. All 
patients who received endotracheal in- 
tubation had a chest roentgenogram 
performed immediately following the 
procedure to assess the position of the 
endotracheal tube in the airway; of 
patients managed without an artificial 
airway, 49 received a chest roentgeno- 
gram during hospitalization. 

There were five patients identified 
who developed evidence of pulmonary 
edema—all instances occurred in those 
who received endotracheal intubation 
for marked respiratory insufficiency. 
None of these five patients had known 
underlying heart disease or cardio- 
megaly on chest roentgenogram, an 
observed episode of aspiration, evi- 
dence of bacterial pneumonia, or a 
fluid administration rate exceeding 5 
mL/kg per hour. 


REPORT OF CASES 


Case 1.—A _ ‘7-month-old previously 
healthy female infant developed fever and 
symptoms of upper respiratory tract infec- 
tion 2 days before admission. During the 
ensuing 48 hours she exhibited progressive 
dyspnea and dysphagia. On admission, she 
was in marked respiratory distress with 
cyanosis, which evolved into respiratory 
arrest with bradycardia. The patient re- 
ceived endotracheal intubation; a roentgen- 
ogram of the chest revealed bilateral pul- 
monary infiltrates. Parenteral fluids were 
restricted, and humidified oxygen (40%) 
was supplemented; the patient exhibited no 
clinical evidence of respiratory compromise 
during the subsequent 48 hours of hospital- 
ization. A second roentgenogram of the 
chest after 12 hours showed resolution of 
pulmonary infiltrates. The blood culture 
was positive for Haemophilus influenzae, 
type b. The patient was extubated after 48 
hours, and convalescence was unremark- 
able. 

Case 2.—A 6-year-old previously healthy 
boy developed a sore throat and fever 2 days 
before admission, for which amoxicillin 
was prescribed. During the next 48 hours, 
he experienced progressive dyspnea and 
dysphagia; during transport to the hospital 
he developed cyanosis. While in the emer- 
gency department he became unresponsive, 
with bradycardia and minimal respiratory 
effort. He received endotracheal intubation; 
a chest roentgenogram revealed bilateral, 
diffuse pulmonary infiltrates. Parenteral 
fluids were restricted, and humidified oxy- 
gen was administered (5 L/min); there was 
no clinical evidence of respiratory compro- 
mise during the next 56 hours. A second 


chest roentgenogram approximately 10 
hours later showed resolution of pulmonary 
infiltrates. The blood culture was negative; 
the patient was extubated after 56 hours 
with unremarkable convalescence. 

CasE 3.—An 11-month-old previously 
healthy male infant developed cough and 
drooling 1 day before admission. On the day 
of admission, he had an episode of apnea 
with cyanosis; paramedics performed en- 
dotracheal intubation, and he was trans- 
ported to the hospital. A chest roentgeno- 
gram revealed bilateral pulmonary infil- 
trates. Parenteral fluids were restricted 
and humidified oxygen (35% ) was adminis- 
tered; there was no clinical evidence of res- 
piratory compromise during the next 72 
hours. A repeated chest roentgenogram 
performed after 6 hours showed resolution 
of pulmonary infiltrates. The blood culture 
was positive for H influenzae type b. He was 
extubated after 72 hours, with unremark- 
able convalescence. 

CasE 4.—A 9-month-old previously 
healthy male infant experienced fever and 
symptoms of upper respiratory tract infec- 
tion 36 hours before admission. On the day 
of admission he developed dyspnea and cy- 
anosis; in the emergency department this 
progressed to respiratory arrest. The pa- 
tient received endotracheal intubation; a 
chest roentgenogram revealed diffuse bilat- 
eral pulmonary infiltrates. The Pao, was 60 
mm Hg. Frothy, blood-tinged tracheal se- 
cretions were noted. He received positive- 
pressure mechanical ventilation with re- 
stricted administration of parenteral flu- 
ids. The patient experienced episodes of 
hypotension that were recalcitrant to pres- 
sor agents, and died 12 hours after admis- 
sion. Postmortem evaluation revealed ex- 
tensive pulmonary edema, intra-alveolar 
hemorrhages, normal myocardium, and 
negative lung-tissue cultures for bacteria. 

Case 5.—A 9-year-old girl developed a 
sore throat and fever 1 day before admis- 
sion; these symptoms progressed to dysp- 
nea and dysphagia over the ensuing 24 
hours. She became cyanotic and unrespon- 
sive; when paramedics arrived, she had 
respiratory arrest with bradycardia. Her 
trachea was intubated; on arrival at the 
hospital she was comatose. A chest roent- 
genogram (approximately 20 minutes later) 
revealed diffuse bilateral pulmonary infil- 
trates. The Pao, was 45 mm Hg. Tracheal 
secretions were frothy and blood tinged. 
She received positive-pressure mechanical 
ventilation; there were hypotensive epi- 
sodes that occurred during the ensuing 18 
hours, for which pressor agents were ad- 
ministered without improvement. An elec- 
troencephalogram revealed no cortical elec- 
trical activity, and life-support measures 
were withdrawn. Postmortem examination 
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revealed diffuse hemorrhagic pulmonary 
edema, normal myocardium, ard negative 
lung-tissue cultures for bacteria! pathogens. 


COMMENT 


The development of pulmonary 
edema in association with a variety of 
infectious upper airway obstructive 
processes in children is well described. 
In three previous surveys of children 
with epiglottitis,’** the rate of this 
complication ranged from 7% to 10%. 
In some instances, evidence of pulmo- 
nary edema developed up to several 
hours after performance of this 
procedure.'* Since virtually all pa- 
tients in these series receivec endotra- 
cheal intubation, it was not deter- 
mined whether a specific correlation 
existed between the development of 
this complication and placement of an 
artificial airway, perhaps due to 
acutely relieving upper airway ob- 
struction. 

As a result of a prior dua! manage- 
ment protocol (which is no longer used 
at our institution), the patient popula- 
tion surveyed was unique; wewere able 
to compare children with epiglottitis 
who received endotracheal intubation 
with those managed without an artifi- 
cial airway. Compared with previous 
series, we noted a lower overall rate of 
associated pulmonary edema of ap- 
proximately 2%. A wide range of ages 
characterized the five patients with 
this complication. As opposed to pre- 
viously described cases in which a de- 
lay of up to several hours (pestintuba- 
tion) occurred prior to the develop- 
ment of pulmonary edema,'*° all 
patients in our series exhibited evi- 
dence of this complication immedi- 
ately after endotracheal intubation. 
Also in contrast with previously de- 
scribed cases in which pulmonary 
edema developed in patients managed 
without apparent complicacion,’ all 
instances of pulmonary edema in our 
series occurred in those patients who 
experienced marked airway compro- 
mise leading to respiratory arrest 
prior to endotracheal intubation. By 
contrast, no case of epiglottitis suc- 
cessfully managed without an artifi- 
cial airway (presumably reflecting 
lesser degrees of airway obstruction) 
was associated with evidence of pul- 
monary edema. We no longer use this 
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dual protocol for managing epiglotti- 
tis; currently, all patients with this 
disorder receive placement of an arti- 
ficial airway as soon as the condition is 
recognized. 

To our knowledge, this is the only 
article to doeument any deaths associ- 
ated with this complication, with a 
significant mortality rate of 40% ob- 
served. It is presumed that the pri- 
mary cause of death in these two cases 
was hypoxia-induced complications 
resulting from cardiorespiratory ar- 
rest. Asa result, there was correlative 
histologic evidence of the underlying 
pathologic process in several cases. 
Autopsy findings cenfirmed both clin- 
ical and roentgenographic findings of 
the two patients who died of pulmo- 
nary edema. In both instances marked 
interstitial edema and parenchymal 
hemorrhage were noted without evi- 
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dence of pneumonia or underlying car- 
diac abnormality. 

Several mechanisms for the devel- 
opment of pulmonary edema in chil- 
dren with upper airway obstructive 
processes have been previously postu- 
lated. One implicates hypoxia as a 
cause of sympathetic discharge that 
results in pulmonary and systemic 
vasoconstriction, leading to increased 
pulmonary perfusion pressures and 
edema formation.”'® Another impli- 
cates local hypoxia as a cause of pul- 
monary vascular endothelial injury 
leading to increased capillary perme- 
ability and edema formation.? Either 
(or both) of these mechanisms could 
have been operative in our five cases, 
since all children exhibited cyanosis 
and experienced respiratory arrest. 
Another possible cause implicates the 
sudden relief of upper airway obstruc- 
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our study are also consistent with this 
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nary edema followed endotracheal in- 
tubation in all instances. 

The development of pulmonary 
edema with epiglottitis in children is a 
rare complication that is usually asso- 
ciated with endotracheal intubation 
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airway obstruction. 
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Nasolacrimal Obstruction After 


Inferior Meatus Nasal Antrostomy 


Arlen D. Meyers, MD, MBA, Michael J. Hawes, MD 


è Transient epiphora following rhino- 
plasty or intranasal procedures is a com- 
mon occurrence. Permanent nasolacrimal 
duct obstruction, however, is rare. This 
article documents four cases of nasolacri- 
mal duct obstruction following intranasal 
antrostomy. Three patients were cured by 
dacryocystorhinostomy and a fourth re- 
fused surgery. The anatomy of the naso- 
lacrimal duct in the inferior meatus has 
considerable variation. Although the duct 
typically opens in the inferior meatus im- 
mediately under the insertion of the infe- 
rior turbinate, the orifice can be a single 
hole, a slit, multiple holes, or a trough, and 
can be located anywhere from 30 to 40 mm 
dorsal to the anterior nares. We review the 
embryology and anatomy of the nasolacri- 
mal orifice in the nose and make recom- 
mendations for safe surgery in the inferior 
meatus. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:208-211) 


Ithough rarely permanently in- 
jured, the nasolacrimal system is 

at risk during rhinoplasty and intra- 
nasal antrostomy. Flowers and An- 
derson! obtained dacryocystograms on 
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fresh cadavers after lateral osteoto- 
mies and found that one third had ev- 
idence of sac destruction on one or both 
sides. In addition, several surgeons 
have reported injury to the nasolacri- 
mal apparatus following surgery on 
the nose and paranasal sinuses.” 

We describe four patients who de- 
veloped epiphora following nasoantral 
windows. A review of the literature 
revealed 31 cases of permanent tearing 
following rhinoplasty or nasoantral 
window with or without other proce- 
dures. The areas most frequently dam- 
aged are the lacrimal sac and the 
nasolacrimal duct opening in the infe- 
rior meatus. 


REPORT OF CASES 


Case 1.—A 67-year-old man had a septo- 
plasty performed on February 2, 1983. He 
also had bilateral inferior turbinectomies 
and bilateral intranasal antrostomies. He 
noted relief from his nasal difficulties fol- 
lowing surgery, but noted the onset of epi- 
phora from the right eye in the early post- 
operative days. He denied any history of 
tearing from the right eye. There was no 
history of use of miotic drops or herpes 
simplex virus infection. The patient was 
wiping away excessive tears from his cheek 
as often as every 30 minutes. He was ini- 
tially examined on March 28, 1983, regard- 
ing his epiphora. 

Examination revealed severe right-sided 
epiphora. Irrigation of the inferior canali- 
culus caused complete reflux of fluid from 
the superior canaliculus on the right side. 
Probing of the canaliculi was normal. The 
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nasal examination revealed that the infe- 
rior turbinates were absent en each side 
and the septum was midline. 

The patient subsequently underwent a 
dacryocystorhinostomy (DCR)with resolu- 
tion of his epiphora. 

CasE 2.—A 34-year-old woman under- 
went a bilateral Caldwell-Luc procedure 
with nasal antral windows to treat recur- 
rent maxillary sinusitis on April 6, 1986. 
Approximately 1 week following sinus sur- 
gery, she noted the onset of left-sided epiph- 
ora. She had not had any epiphora prior to 
the sinus surgery. She complained that the 
tears ran down her face constantly and that 
she had to wipe them away every 10 min- 
utes. She was initially examined regarding 
the epiphora on January 9, 1957. 

Physical examination revealed left-sided 
epiphora that was severe. On irrigation of 
the inferior canaliculus, total reflux of fluid 
occurred from the superior canaliculus on 
the left side. The canaliculi were patent to 
probing. The nasal examination was unre- 
markable. 

The patient underwent a left DCR on 
February 27, 1987, with subsequent resolu- 
tion of the epiphora. 

Case 3.—A 75-year-old man underwent 
bilateral nasal antral window placement in 
December 1984. Within 1 week of the nasal 
surgery, he developed epiphora that was 
more severe on the right side than on the 
left. He denied any epiphora prior to the 
nasal surgery. He found it necessary to 
carry a tissue to wipe away excessive tears 
as often as every 2 minutes. He was initially 
examined regarding the epiphera on Feb- 
ruary 22, 1985. 

Physical examination revealed 50% re- 
flux from the superior canaliculus when 
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Inferior 
Turbinate 


Antrostomy 





There is variability in the location of the nasolacrimal duct opening intranasally. The safest area 
to plaee the antrostomy is flush with the floor of the nose under the middle third of the inferior tur- 


binate. 


fluid was irrigated through the inferior 
canaliculus on the right side. The left side 
irrigated freely. Probing of the canaliculi 
showed no definite obstruction on either 
side. The Jones I dye test was performed 
and ne dye passed from the eye to the infe- 
rior meatus on either side. 

The patient declined further surgical in- 
tervention and is considering litigation 
against the surgeon who placed the nasal 
antral windows. 

Case 4.—A 42-year-old woman under- 
went bilateral external ethmoidectomies 
and bilateral Caldwell-Luc procedures with 
nasal antral windows in January 1987. The 
surgery was performed to treat chronic si- 
nusitis. She developed severe left epiphora 
immediately after the sinus and nasal sur- 
gery. She denied any history of epiphora. 
She was initially examined regarding the 
epiphora on April 16, 1987. 

Physical examination revealed total re- 
flux of fluid from the left superior punctum 
on attempted irrigation of the inferior 
canaliculus. The canaliculi were patent to 
probing. 

The patient developed two episodes of 
acute left dacryocystitis over the next 2 
months. Each episode was severe and re- 
quired hospitalization and treatment with 
intravenous antibiotics. A DCR was per- 
formed in August 1987, followed by resolu- 
tion of her epiphora. 


COMMENT 


The nasolacrimal passages have 
their anlages in a thickening of the 
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rete invasions of the epidermis, along 
the floor of the rudimentary nasoptic 
furrow. This solid strand of epidermal 
cells ultimately becomes entirely iso- 
lated from the surface and for some 
time is wholly encompassed by mesen- 
chymal cells. From the ocular end of 
the isolated epidermal strand of cells 
two sprouts develop that become the 
lacrimal duct. There is also a sprouting 
from the nasal end of the strand of 
cells that, in time, grows sufficiently to 
establish coalescence with the mucous 
membrane of the lateral wall of the 
inferior meatus. 

Shaeffer® examined the ostia of the 
nasolacrimal duct in 200 cadavers and 
found considerable variation in the 
anatomy. The orifice of the duct can be 
anywhere from 30 to 40 mm dorsal to 
the anterior nares, and can open any- 
where in the vertical dimension of the 
inferior meatus. It most commonly 
opens under the insertion of the infe- 
rior turbinate anteriorly. Although it 
is usually a hole, the orifice can be a 
slit, multiple holes, or simply a trough 
(Figure). The opening of the duct in the 
inferior meatus contains a flap of tis- 
sue, the valve of Hasner (plica lacri- 
malis), but this too has considerable 
variation, and frequently, in fact, is 
not present. The duct opens directly 
into the inferior meatus without any 


Table 1.—Nasolacrimal Duct 
Obstruction Following Nasal and 
Sinus Surgery, 31 Patients (Five 

Series) 


Procedure 


Rhinoplasty 

Nasoantral windows alone 

Nasoantral windows with 
Caldwell-Luc 

Nasoantral windows with 
transantral ethmoidectomy 

Nasoantral windows with 
transantral-tramsethmoid orbital 
decompression 

Nasoantral windows with 
septoplasty and turbinectomy 

Nasoantral windaws with 
septoplasty 

Nasoantral windaws with 
polypectomy 





overlying fold of nasal mucous mem- 
brane. Based on these observations, 
Costen’ recommendec that an antros- 
tomy through the inferior meatus 
should be placed inferiorly and 
slightly posterior. 

A review of the literature reveals 
that 31 cases of epiphora following a 
rhinoplasty or nasal antrostomy had 
been reported (Table 1). Ten patients 
(33%) had a rhinop asty performed 
and the remainder, 2) patients, had a 
nasoantral window performed, either 
as the sole procedure er in conjunction 
with another operation (Table 2). Cies 
and Baylis? reported three cases of 
epiphora following rhinoplasty and 
one case after a Calcwell-Luc proce- 
dure with nasoantra’ window. Flan- 
agan* described four cases of post- 
rhinoplasty epiphora. One patient was 
unavailable for follow-up, two re- 
quired DCR, and one needed a Jones 
tube for relief. In one case, lateral os- 
teotomies were not performed. They 
hypothesize that the site of injury was 
most commonly the lacrimal sac that 
could be damaged during lateral os- 
teotomies. The authors used the tech- 
nique of raising subperiosteal tunnels 
and a saw to perform the osteotomies 
and noted that bleeding from the eye 
may be a sign of nasokacrimal duct in- 
jury and that immediate irrigation 
may help prevent sequelae. 

To further study the issue, Thomas 
and Griner* studied the relationship of 
the osteotomy to the lacrimal sac. Ina 
cadaver study, the authors* used a 
low-curved osteotomy line, followed 
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Source, y Surgery 
Cies and Baylis,’ Rhinoplasty 
1976 
Rhinoplasty 
Rhinoplasty 
Bilateral Caldwell-Luc, 
NAW 


Colvard et al,° 
1979 


Flanagan,* 1978 


9 patients—orbital 
Rhinoplasty 


Rhinoplasty 
Rhinoplasty 
Rhinoplasty 


Bilateral Caldwell-Luc, 
NAW 


TAE, NAW 
Polypectomy, NAW 
Caldwell-Luc, NAW 
Septoplasty, NAW 
TAE, NAW 


Osguthorpe and 
Calcaterra, 1979 


NAW 
Rhinoplasty 
Rhinoplasty 
Rhinoplasty 


Septoplasty, 
turbinectomy, NAW 


Caldwell-Luc, NAW 
Bilateral NAW 


Ethmoidectomy, 
Caldwell-Luc, NAW 


Present cases 


Table 2.—Case Reports of Epiphora Following Nasal Surgery * 


decompression, NAW 


Orbital decompression, 


Age, y/ 

Sex Treatment Result 
20/M DCR Excellent 
22/M DCR Excellent 
28/F None EF 

7/M DCR Excellent 

wi DCR (5 All DCR results 

patients) excellent 
20/F DCR Excellent, no 
osteotomy 
18/M DCR Excellent 
20/F DCR Excellent 
35/F DCR Unavailable for 
follow-up 

T DCR Success 
44 DCR Success 
61 DCR Success 
66 DCR Success 
48 DCR Success 
72 DCR Success 
46 DCR Success 
20 DCR Success 
22 DCR Success 
28 DCR Success 
67/M DCR Success 
39/F DCR Success 
75/M None siai 
42/F DCR Success 





* M indicates male; F, female; DCR, dacryocystorhinostomy; NAW, nasoantral window; and TAE, transantral 
ethmoidectomy. 


the nasal maxillary groove, remained 
inferior to the frontal suture line, and 
used sharp instruments. They did not 
raise a subperiosteal tunnel. Using the 
recommended technique, the osteot- 
omy was 4 to 12 mm from the lacrimal 
sac and in nə instance was the sac 
damaged. Colvard et al’ reviewed 200 
patients who underwent bilateral 
transantral ethmoid orbital decom- 
pression for Graves ophthalmopathy. 
Nine patients had unilateral postoper- 
ative epiphora, five requiring a DCR. 
All of the patients had a nasoantral 
window as part of the procedure and 
the authors surmised that the opening 
in the inferior meatus was the site of 
injury. 

Osguthorpe and Calcaterra’ de- 
scribed 11 patients with iatrogenic 
epiphora. Seven patients had nasoan- 
tral windows, three had rhinoplasties, 
and one underwent a subtotal maxil- 
lectomy. All patients were relieved of 
their symptoms by a DCR. 


The diagnosis of nasolacrimal duct 
obstruction should be suspected when 
a patient complains of excessive tear- 
ing. Severe epiphora is present when 
the patient notes constant tearing and 
complains that tears must be wiped 
with a tissue every 5 or 10 minutes. 

The patients in this series had no 
history of epiphora prior to their in- 
tranasal surgery, and developed epiph- 
ora within 1 week after surgery. While 
transient epiphora due to edema might 
be seen in certain cases, it would be 
expected to resolve spontaneously 
within 2 to 3 months. Epiphora persis- 
tent beyond this time should suggest 
the need for evaluation of the lacrimal 
drainage system by an ophthalmolo- 
gist. 

Physical examination usually re- 
veals epiphora, although some pa- 
tients are so efficient at wiping away 
the tears that the physician may not 
actually see tears running down the 
face. Irrigation of the lacrimal drain- 
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age system is performed with a lacri- 
mal cannula inserted in one of the 
canaliculi. Sterile water is a suitable 
fluid for irrigation. Total reflux of the 
fluid out the opposite canaliculus is the 
usual finding in complete nasolacrimal 
duct obstruction.’ Some fluid getting 
into the nose, with most of it refluxing 
out the opposite canaliculus, would 
suggest a partial duct obstruction. 
Easy irrigation of the system without 
reflux suggests a patent system, al- 
though dye tests will uncover milder 
degrees of obstruction.” The lacrimal 
sac may become palpably enlarged 
when fluid is irrigated into an ob- 
structed system.'! It is also important 
to determine the patency of the canali- 
culi by probing them with a lacrimal 
probe.'? Probing of the nasolacrimal 
duct in adults is usually not useful 
either for diagnosis or for treatment. 

Dacryocystitis may develop in some 
cases. This presents as an inflamed and 
painful mass below the medial canthal 
ligament. Streptococcus and Staphy- 
lococcus are common pathogens. Sys- 
temic antibiotics are usually required 
to control this infection. 

Treatment of nasolacrimal duct ob- 
struction is surgical. Dacryocystorhi- 
nostomy is the procedure of choice for 
complete obstructions. A variety of 
techniques have been used to accom- 
plish the goal of creating a fistula be- 
tween the lacrimal sac and the nasal 
cavity, thus bypassing the nasolacri- 
mal duct obstruction." Silicone tubing 
has been used with success in partial 
duct obstructions.’ The tubing is 
placed by probing the drainage system 
and leaving the tubing in place for 6 to 
12 months. It presumably works by 
acting as a stent to hold open focally 
obstructed areas. 

Surgeons perform nasoantral win- 
dows in a variety of ways.'* However it 
is done, the nasolacrimal apparatus is 
at risk during rhinoplasty and place- 
ment of nasoantral windows. Perma- 
nent epiphora can occur whether the 
antrostomy is performed intranasally, 
through the inferior or middie meatus, 
or from the maxillary side during 
transantral ethmoidectomy, Caldwell- 
Lue, or orbital decompression. The 
anatomy of the distal end of the naso- 
lacrimal duct is extremely variable 
and is probably injured at its superior, 
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anterior insertion under the inferior 
turbinate. Although the safest area to 
place an inferior intranasal an- 
trostomy is flush with the floor of the 
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mal apparatus during rhinoplasty. Plast Reconstr 
Surg. 1968;42:577-581. 

2. Cies WA, Baylis HI. Epiphora following rhi- 
noplasty and Caldwell-Luc procedures. Ophthal- 
mol Surg. 1976;7:77-81. 

3. Colvard DM, Waller RR, Weault RW, De- 
Santo LW. Nasolacrimal duct obstruction follow- 
ing transantral-ethmoid decompression. Oph- 
thalmol Surg. 1979;10:25-28. 

4. Flanagan JC. Epiphora following rhinoplas- 
ty. Ann Ophthalmol. 1978;10:1239-1242. 

5. Osguthorpe JD, Calcaterra TC. Nasolacrimal 
obstruction after maxillary sinus and rhino- 
plastic surgery. Arch Otolaryngol. 1979;105:264- 
266 


6. Schaeffer JP. Types of ostia nasolacrimalia 
in man and their genetic significance. Am J Anat. 
1912;13:183-192. 


nose under the middle third of the in- 
ferior turbinate, anatomic variation 
still places the nasolacrimal duct ori- 
fice at risk. Should postoperative epi- 
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Cranial Base Hemorrhage 


A Technique for Controlling the Uncontrollable 


Peter B. Cinelli, MD, Aryeh H. Herrera, MD 


@ inthe management of trauma, control 
of life-threatening hemorrhage must be 
accomplished expeditiously if morbidity is 
to be decreased and mortality prevented. 
Hemorrhage from the inaccessible cranial 
base, especially when transected vessel 
stumps are not available for direct control, 
can be the most demanding, life-threaten- 
ing, surgical emergency. We present our 
experience in utilizing an autologous bone 
grafting technique to successfully control 
severe hemorrhage from the base of the 
skull. In our review of the literature to date, 
we have been unable to ascertain whether 
this modality has been previously used. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:212-213) 


he literature on penetrating neck 

as well as cranial trauma contains 
little information on the management 
of life-threatening bleeding from the 
cranial base.' It is widely accepted that 
vascular injuries pose the greatest 
early threat to the patient with pene- 
trating neck trauma and that injuries 
to zones 1 and 8 are especially difficult 
to expose. Present recommendations 
are for nonoperative management in 


the absence of arterial or other major 
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injury? and a recognition of the fre- 
quent inability to gain cephalad con- 
trol, even with adequate exposure. In 
rare desperate instances, the insertion 
of a Fogarty catheter has been used to 
achieve hemostasis in an extremely 
high injury.’ We have had the oppor- 
tunity to treat two patients with se- 
vere hemorrhage from the base of the 
skull, using local bone as a free auto- 
logous graft directly applied to the 
hemorrhaging cranial orifice under di- 
rect vision. In both cases, cessation of 
bleeding was dramatically prompt, 
when other modalities had failed, and 
allowed stabilization of the hemody- 
namic status. 


REPORT OF CASES 


Case 1.—A 49-year-old man was brought 
to the emergency department after having 
sustained a gunshot wound to zone 3 of the 
left side of the neck. Following initial suc- 
cessful resuscitation, the patient began to 
hemorrhage copiously from the wound lo- 
cated immediately posterior to the poste- 
rior border of the ascending mandibular 
ramus and anterior to the left mastoid pro- 
tuberance. An incision at the anterior bor- 
der of the sternocleidomastoid muscle was 
performed and, after this initial exposure 
and cross clamping of the common carotid 
artery, which failed to control the bleeding, 
the incision was extended superiorly, in the 
preauricular crease. The ascending man- 
dibular ramus was exposed and transected 
at its midportion, the superior bony frag- 
ment being detached from its muscular at- 


212 Arch Otolaryngol Head Neck Surg—Vol 117, February 1991 


Se Ee — 
=< e i s - 


tachments and removed from the temporo- 
mandibular joint, thus widely exposing the 
cranial base. The internal carotid artery 
was noted to be transected 5 mm from the 
carotid foramen. The internal jugular vein 
was completely severed, with no visible 
proximal stump identified, and profuse 
bleeding from a 1.5-cm jugular foramen. 
Suture ligation of the internal carotid 
stump was carried out. Initial attempts to 
control the jugular foramen using throm- 
bin-soaked gauze packing, Gelfoam, Surgi- 
cel, and a Fogarty catheter were futile. A 
portion of the resected mandibular bone 
was now cut into fragments measuring 
2 X 2.5 cm and packed into the carotid canal 
and jugular foramen. The hemerrhage was 
finally controlled with this mameuver. 

Case 2.—A 50-year-old white man was 
undergoing temporal bone resection for 
carcinoma of the right auditory canal when 
the internal carotid artery was:torn within 
the bony canal; profuse uncontrollable 
bleeding ensued. Temporary hemostasis 
was eventually obtained using a combina- 
tion of large amounts of gauze packing and 
an overlying pressure dressing. Over the 
next several weeks, repeated attempts at 
removal of the packing were accompanied 
by the recurrence of severe hemorrhaging 
from within the bony canal. Firm applica- 
tion of skin grafts was repeatedly at- 
tempted without success. A calvarial bone 
graft was eventually harvested from the 
frontal bone and placed within the canal. 
The bone graft was secured in place with a 
gauze pack, and prompt cessation of bleed- 
ing was obtained. Pack removal was per- 
formed on the eighth postoperative day 
without incident. 
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COMMENT 

Inability to control the hemorrhag- 
ing cranial base injury, following blunt 
or penetrating trauma, or resulting 
from a retracted vessel stump during 
surgery, is one of the most daunting 
challenges in head and neck surgery. 
Fortunately, injuries to the internal 
carotid artery are relatively uncom- 
mon, representing approximately 
1.5% of all arterial injuries.‘ Lich- 
tenstein® has addressed the compara- 
tive rarity of these injuries, citing the 
small size of the neck in relation to the 
total body surface area and prompt 
death secondary to exsanguination or 
airway compromise as prominent rea- 
sons. 

The fact that ligation of the internal 
jugular vein is well tolerated and its 
posterior location within zone 3 may 
also be cited as factors aceounting for 
the paucity of reports on injuries to 
this vessel. The current trauma litera- 
ture emphasizes repair in the absence 
of associated severe injuries and only 
when primary repair techniques will 
suffice.’ Controlling bleeding from this 
vessel high in zone 3 is fraught with 
such danger that the present recom- 
mendation is for conservative manage- 
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421. 
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agement, III: Cervicothoracic Trauma. New York, 
NY: Thieme-Stratton Inc; 1986:100. 
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ment unless actively hemorrhaging. 
Confronted with the acutely hemor- 
rhaging patient, in the past, we have 
resorted to a variety of methods in an 
attempt to staunch this often fatal 
bleeding. In the absence of a controlla- 
ble vessel stump, as in the present re- 
port of cases, the usual methods for 
achieving hemostasis, ie, gauze pack- 
ing, hemostatic agents, and balloon 
tamponade, have been unsuccessful, 
resulting in a fatal outcome. The use of 
bone grafts directly applied to the 
bleeding cranial base has provided us 
with an added hemostatic technique 
comparable to the direct application of 
a hemostat to a bleeding vessel stump. 
In our present technique, we have 
used bone grafts as hemostatic plugs, 
adding gauze packing for additional 
stability. Conceivably, the latter step 
may be a superfluous duplication of ef- 
fort, or, if indeed necessary, it might be 
supplanted by absorbable synthetics, 
ie, polypropylene mesh or Surgicel, 
thus obviating a return trip to the sur- 
gical suite. We postulate a complex 
mechanism of action involving me- 
chanical factors, the thrombogenicity 
of exposed irregular bony surfaces, the 
availability of a stable platform for 
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platelet aggregation, low turbulence, 
and the added aggregation of red blood 
cells due to the influence of tissue 
thromboplastin.‘ 

The availability of power saws and 
osteotomes and, more recently, the ar- 
gon beam coagulator for the harvest- 
ing and rapid contouring of bony plugs 
expedites the procedure greatly and 
decreases the amount of time and ef- 
fort necessary to gain adequate expo- 
sure. 

Trunkey’ has described a trimodal 
distribution curve in trauma fatalities. 
When the death rate is plotted as a 
function of time after injury, three 
separate peaks are observed: the first 
within the first hour; the second at ap- 
proximately 2 hours; and the third at 
about 3 weeks, accounting for approx- 
imately 80% of all trauma deaths. 

Patients hemorrhaging from the 
cranial base usually conform to the 
first and second peaks, an often sober- 
ing thought to the trauma surgeon at- 
tempting to manage these injuries. 
Similarly, the specter of the intraop- 
erative mortality is a no-less source of 
concern to the surgeon working elec- 
tively in the region of the base of the 
skull. 


the large blood vessels in the neck. Surg Gynecol 
Obstet. 1947;85:165. 
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 Riedel’s Thyroiditis 


Michael J. Malotte, MD; George D. Chonkich, MD; Craig W. Zuppan, MD 


è invasive fibrous (Riedel’s) thyroiditis 
is a rare thyroid condition of unknown or- 
igin that may be associated with inflam- 
matory fibrosclerosing processes else- 
where in the body. Although the condition 
is benign and self-limiting, its importance 
lies in its ability to clinically mimic carci- 
noma almost completely, necessitating 
performing an open biopsy to establish the 
correct diagnosis. In a review of over 700 
thyroid operations performed at Loma 
Linda (Calif) University Medical Center in 
the past 15 years, we encountered only 
one documented case of Riedel’s thyroidi- 
tis. Our patient presented with a firm thy- 
roid mass, vocal cord paralysis, and symp- 
toms of esophageal compression. Surgery 
was performed to obtain a definitive diag- 
nosis and prevent the possibility of subse- 
quent additional tracheal compression 
with airway compromise. The pathologic 
findings, as well as the medical and surgi- 
cal treatment of this condition, are re- 
viewed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:214-217) 


iedel’s thyroiditis is a chronic in- 

flammatory disease of the thy- 
roid gland characterized by an inva- 
sive fibrotic process partially destroy- 
ing the thyroid gland and extending 
into adjacent neck structures.' Al- 
though described nearly 100 years ago, 
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the origin of this disease remains 
obscure.? Many reports now associate 
Riedel’s thyroiditis with other inflam- 
matory fibrosclerosing processes, in- 
cluding mediastinal fibrosis, retroperi- 
toneal fibrosis, sclerosing cholangitis, 
orbital pseudotumor, and fibrosis in 
other organ systems.”* Some patients 
have been described as having fibros- 
ing lesions in multiple sites, including 
the thyroid gland.‘ Riedel’s thyroiditis 
is an extremely rare disease, with its 
incidence variously reported to be be- 
tween 0.08% and 0.98%.** Its major 
clinical significance lies in its ability to 
mimic invasive thyroid carcinoma al- 
most perfectly. Because of this find- 
ing, and also because of its rarity, this 
condition often presents a challenging 
diagnostic problem. A recently en- 
countered case of Riedel’s thyroiditis 
forms the basis of this report. 


REPORT OF A CASE 


A previously healthy 43-year-old black 
woman first noticed a nonpainful lower 
neck mass 2 months prior to diagnosis. She 
consulted her local physician because of 
rapid enlargement of this mass, and thy- 
roid hormone suppression therapy was 
started. At that time, the complete blood 
cell count, chemistry panel, and urinalysis 
were within normal limits. A thyroid panel 
showed an elevated thyroxine value (181 
nmol/L) with an elevated free thyroxine 
index (5.2). The mass continued to grow de- 
spite thyroid suppression therapy and, 1 
month later, hoarseness was noted. The pa- 
tient’s hoarseness increased and she began 
having difficulty swallowing. She had no 
history of thyroid disease, radiation expo- 
sure, or methysergide use. A family history 
of thyroid disease was absent. 

She presented to the Loma Linda (Calif) 
University Medical Center 2 months after 
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the onset of symptoms for further exami- 
nation. Findings from her physical exami- 
nation revealed an enlarged, firm, nonmo- 
bile right thyroid lobe not tender to palpa- 
tion. There was no palpable cervical 
lymphadenopathy. A laryngeal examina- 
tion revealed paralysis of the right vocal 
cord. A computed tomographic scan showed 
a large enhancing thyroidal mass on the 
right side that deviated the trachea to the 
left (Fig 1). The mass extended into the an- 
terior neck musculature and completely 
encircled the carotid sheath on the right 
side. 

Neck exploration was carried out, and a 
large, indurated gray mass was found that 
replaced most of the right thyroid lobe and 
that invaded the overlying strap muscles. 
The trachea was deviated to the left. The 
left thyroid lobe appeared normal. Ana- 
plastic carcinoma of the thyroid gland was 
suspected, but, since no identifiable tissue 
planes were noted, only a wedgeresection of 
the portion of the mass overlying the tra- 
chea was performed. Pathologic study of 
the specimen showed a florid fibroinflam- 
matory process replacing part of the right 
side of the thyroid gland as well as invad- 
ing skeletal muscle (Figs 2 and 3). Prolif- 
erative-appearing fibroblasts alternated 
with hyalinized eosinophilic bands of con- 
nective tissue. This was accompanied by a 
variably dense chronic inflammatory infil- 
trate with a large component of plasma 
cells. Some blood vessels within the in- 
flamed areas showed a secondary chronic 
vasculitis, with mononuclear cells in occa- 
sional blood vessel walls. The entrapped 
muscle fibers showed degenerative changes, 
and a single microabscess was present. The 
thyroid tissue at the interface with the fi- 
brosis showed regressive changes. How- 
ever, at deeper levels the thyroid gland ap- 
peared normal. No granulomas or giant 
cells were seen. 

In the immediate postoperative period, 
the erythrocyte sedimentation rate (West- 
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ergren method) was elevated (65 mm/h). 
Three weeks postoperatively, the erythro- 
cyte sedimentation rate was 53 mm/h and 
the size of the mass was unchanged. Two 
months postoperatively, after a 2-week 
course of prednisone (20 mg/d), the patient 
noted a definite reduction in her symptoms 
and the mass was smaller to palpation. Al- 
though the patient’s voice was improved, 
the right vocal cord remained paralyzed. 
COMMENT 


In 1896, Bernhard Riedel described 
two patients with a chronic sclerosing 
thyroiditis that progressed to destroy 
the thyroid gland and to cause pres- 
sure symptoms in the neck.’ Nearly 60 
years later, Woolner and associates” 
attempted to reduce the confusion sur- 
rounding this condition (which they 
termed invasive fibrous thyroiditis) by 
clarifying the gross and microscopic 
criteria for diagnosis. The following 
features were proposed as minimal re- 
quirements: (1) a grossly fibrotic pro- 
cess involving all or part of the thyroid 
gland; (2) microscopic proof of inva- 
sion and replacement of adjacent neck 
structures; and (3) complete destruc- 
tion of the involved part of the thyroid 
gland without the giant cell reaction 
seen in granulomatous thyroiditis. 
When these criteria were applied, the 
extreme rarity of this disease was rec- 
ognized. Woolner et al”? found only 20 
cases in 42000 thyreidectomies, an in- 
cidence of 0.04%.'° It has been sug- 
gested that the overall incidence may 
be decreasing in recent decades. 

The association of Riedel’s thyroidi- 
tis with other fibrosclerotic lesions was 
first suggested in 1958 by Barrett.’ He 
noted a similarity in the pathologic 
appearance of Riedel’s thyroiditis and 
several other fibrosmg lesions, includ- 
ing retroperitoneal fibrosis and orbital 
pseudotumor. Subsequently, examples 
of Riedel’s thyroiditis were reported in 
asseciation with a variety of other fi- 
brosclerosing lesions, including scle- 
rosing cholangitis,*'* retroperitoneal 
fibresis, mediastinal fibrosis,’ orbital 
pseudotumor,*” localized pulmonary 
fibresis,’*’* and fibrous parotitis.'° One 
case was associated with isolated fi- 
brotic lesions in the kidney, pituitary 
gland, and lungs.'* Other reports of 
various combinations of extrathyroi- 
dal fibrosclerosing lesions (without 
thyroid involvement) provide some 
support for the suggestion that all of 





Fig 1.— Axial computed tomographic scan of the neck with contrast at the level of the cricothyroid 
joint shows an ill-defined right neck mass, with slight enhancement, that obliterates soft-tissue 
planes including those surrounding the carotid sheath. A mass effect on the glottis is also seen. 


the processes may be differing mani- 
festations of a single underlying dis- 
ease process.*”''"’ One case of an iso- 
lated fibrosclerotic lesion of the lateral 
neck distinct from a normal thyroid 
gland has been reported.'* Multifocal 
Jibrosclerosis has been proposed by 
Comings and associates® as a descrip- 
tive term for cases with multiple fi- 
brosclerotic manifestations. In one se- 
ries, 34% of the patients with Riedel’s 
thyroiditis eventually developed other 
manifestations of multifocal fibro- 
sclerosis.** The familial occurrence of 
multifocal fibrosing lesions has been 
reported, with the suggestion that the 
differing manifestations may result 
from a single genetically determined 
disease process.‘ 

The origin of Riedel’s thyroiditis re- 
mains unknown, although several the- 
ories have been advanced in the past 70 
years. In 1922, Ewing stated that 
Riedel’s thyroiditis was a variant of 
DeQuervain’s thyroiditis.” However, 
the association of the latter with 
pain, tenderness, and granulomatous 
changes on pathologic examination 
supports their being distinct clinico- 
pathologic entities. At one time, 
Riedel’s thyroiditis was thought to be 
an advanced stage of Hashimoto’s dis- 
ease, although this belief is no longer 
considered tenable. Riedel’s thyroidi- 
tis differs from Hashimoto’s thyroidi- 
tis in that the antithyroid antibodies 
associated with the latter are often 
absent in Riedel’s thyroiditis, involve- 
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ment is frequently uni ateral, and ox- 
yphilic epithelial cells are not seen. It 
has also been suggested that Riedel’s 
thyroiditis may be a collagen vascular 
disorder because of the presence of 
vasculitis on pathologic examination. 
Vasculitis may be prominent, particu- 
larly in the extracervical manifesta- 
tions of this disorder. Eowever, the fo- 
cal nature of the vasculitis argues 
against a primary pathogenetic role in 
this disease. The finding of antithyroid 
antibodies in a significant percentage 
of patients raises the possibility of an 
autoimmune disorder, although these 
antibodies could also he secondary to 
antigen release by destruction of thy- 
roid tissue.’ The pathologic features of 
cellular infiltration with lymphocytes, 
plasma cells, and histiocytes, while not 
specific, are typical of an autoimmune 
response.” Cross-react've antigens in 
several tissues could explain similar 
pathologic processes ir multiple ana- 
tomic sites.’ However, normal serum 
complement levels and normal lym- 
phocyte subpopulations speak against 
an immunologic mechanism.’ Familial 
occurrence of multiple fibrosclerotic 
lesions, which include Riedel’s thy- 
roiditis, have been reperted and have 
suggested a genetically determined 
process to some observers.® Finally, 
although no direct association of meth- 
ysergide use with Riedel’s thyroiditis 
has been noted, use of this drug has 
been associated with retroperitoneal 
fibrosis, one of the fibrosclerotic le- 
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Fig 2.— Typical microscopic features of Riedel's thyroiditis as manifested in our patient. The in- 
terface with normal thyroid shows fibrous destruction and moderate chronic inflammation (hema- 


toxylin-eosin, X 12). 
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Fig 3.—Fibrosis and inflammation infiltrate adjacent skeletal muscle with degenerative changes 


in some muscle fibers (hematoxylin-eosin, X50). 


sions related to Riedel’s thyroiditis.**! 

The clinical features of Riedel’s thy- 
roiditis are nonspecific and the process 
is frequently mistaken for neoplasm or 
infection. The average patient pre- 
sents in the fourth to fifth decade, and 
women are affected three to five times 
more commonly than are men.**"* As 
with most fibrosclerosing lesions, the 


signs and symptoms vary depending 
on the structures involved.” Most pa- 
tients present with a nonpainful, non- 
tender thyroid mass that may produce 
pressure symptoms such as dyspnea 
and dysphagia. Appearance of the 
mass may be sudden or gradual over 
several years. Hoarseness with vocal 
cord paralysis has been reported to oc- 
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cur in this condition” and heightens its 
potential for confusion with carci- 
noma. Cervical lymphadenopathy is 
not present, however. The majority of 
patients are euthyroid, while some are 
hypothyroid and a very few are hyper- 
thyroid.**? The status of thyroid func- 
tion appears to depend on tne extent of 
replacement of the gland by nonfunc- 
tioning fibrous tissue.” The thyroid 
scan generally demonstretes a cold 
nodule. Interestingly, hypoparathy- 
roidism has been reported in associa- 
tion with Riedel’s thyroiditis, with fi- 
brous involvement of the parathyroid 
glands. Parathyroid function normal- 
ized after subtotal thyroidectomy and 
therapy with prednisone.” 

Laboratory findings in Riedel’s thy- 
roiditis are also nonspecific. The eryth- 
rocyte sedimentation rate is fre- 
quently elevated.*? Antithyroid anti- 
bodies may or may not be present. In 
one review, antithyroid antibodies 
were found in 67% of patients with 
this disease.’ 

The diagnosis of Riedel’s thyroiditis 
is usually made at the time of neck ex- 
ploration and nearly always requires 
performing an open biopsy. Ham- 
burger' cautions against attempting to 
make the diagnosis by performing a 
needle biopsy because of pessible con- 
fusion of the fibrotic reaction with that 
surrounding an undifferentiated car- 
cinoma.’ Because Riedel’s thyroiditis 
is rare and may imitate several other 
thyroid conditions, histologic verifica- 
tion of a presumptive diagnosis by 
means of an open biopsy is essential.*? 
Once the diagnosis is established, an 
evaluation for possible fibrosclerosing 
lesions at other sites would seem rea- 
sonable. A suggested initia! evaluation 
might include a detailed history and 
physical examination, ches roentgen- 
ogram, liver function tests, and elec- 
trolyte analysis, including determin- 
ing serum urea nitrogen values and 
creatinine clearance. If abnormalities 
are detected, additional studies such 
as creatinine clearance, intravenous 
urography, barium swallew, and/or 
pulmonary function tests may be help- 
ful, depending on the site o? suspected 
disease. 

The gross pathologic features of 
Riedel’s thyroiditis vary to some de- 
gree with the location and progression 
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of disease, but certain elements are 
relatively constant. Typically a “stony 
hard” er “woody” asymmetric mass 
extends from the thyroid gland into 
adjacent strap museles and other an- 
terior neck structures, such as the ca- 
rotid sheath, trachea, and nerves. Tis- 
sue planes are indistinct. The process 
is usually localized to one portion of 
the thyroid gland with sharp demar- 
cation from the remaining functional 
portion of the gland. Involvement is 
often unilateral but may be bilateral. 
The trachea may be constricted, flat- 
tened, ar deviated. The involved tissue 
on section is gritty, firm, and white. 
Gross distinction between Riedel’s 
thyroiditis and carcinoma cannot be 
made.*>*5 

The microscopic appearance also 
varies to some degree with the age of 
the lesion but is always eharacterized 
by a flerid fibroinflammatory process 
that obliterates the involved portion of 
the thyroid gland and infiltrates adja- 
cent neek structures. Typically, the fi- 
brosis is relatively mature and hyalin- 
ized, with areas of more active or 
immature fibroplasia frequently inter- 
mixed. A variable and often patchy in- 
filtrate of lymphoeytes and plasma 
cells accompanies the fibrosis. Collec- 
tions ef eosinophils may also be 
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present. Small arteries and veins en- 
trapped in the fibroinflammatory pro- 
cess may show lymphocytic infiltrates 
in their walls, presumably a secondary 
phenomenon. Fibrous infiltration be- 
tween skeletal muscle fibers results in 
regressive changes of the fibers. Gran- 
ulomas, histiocytic giant cells, and ox- 
yphylic epithelial cells (Hürthle cells) 
are absent. Microscopically, the pri- 
mary differential diagnosis is an end- 
stage or fibrous variant of Hashimo- 
to’s thyroiditis. The latter condition 
can be distinguished primarily by its 
limitation to the thyroid gland, with- 
out transgression of the capsule or in- 
vasion of adjacent neck structures and, 
to a lesser extent, by its content of ox- 
yphylic follicular epithelium." 

Surgical treatment of Riedel’s thy- 
roiditis is necessary to establish an 
accurate diagnosis. In addition, it may 
be needed to relieve significant tra- 
cheal compression. Wedge resection of 
the thyroid isthmus is usually ade- 
quate to meet both of the above needs. 
More extensive dissection may be dan- 
gerous as fibrotic obliteration of nor- 
mal anatomic planes increases the risk 
of damage to vital neck structures.* 
The only medical treatment advocated 
is steroid therapy, which has been ef- 
fective in some cases. 
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The prognosis for patients with 
Riedel’s thyroiditis is good, and it is 
generally considered to be a self-limit- 
ing disease. Some investigators have 
noted slow disease progression. How- 
ever, spontaneous regression has also 
been reported. If the disease is con- 
fined to the neck, complications are 
rare. Hypothyroidism and hypopar- 
athyroidism can occur but are unusual. 
The development, either synchronous 
or metachronous, of fibrosclerosing le- 
sions at other sites (such as orbital 
pseudotumor, retroperitoneal fibrosis, 
mediastinal fibrosis, end sclerosing 
cholangitis) may alter the prognosis. 
One third of the patients with Riedel’s 
thyroiditis in one report presented 
with extracervieal fibrosclerotic le- 
sions. In these cases, the prognosis is 
determined by the severity and type of 
extracervical disease, which fre- 
quently has the potential for rather 
serious complications.** 

Thus, although Riedel’s thyroiditis 
is an extremely rare disorder, it must 
be considered in the differential diag- 
nosis of a thyroid mass. Once the diag- 
nosis is established, exclusion of ex- 
tracervical fibrosclerosing lesions is 
important, as they can seriously affect 
long-term outcome. 
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Salivary Gland Involvement in 


Wegener’s Granulomatosis 


Ulrich Specks, MD; Thomas V. Colby, MD; Kerry D. Olsen, MD; Richard A. DeRemee, MD 


è Salivary gland involvement is a rare 
clinical feature of Wegener’s granuloma- 
tosis. We report a series of five cases in 
which submandibular or parotid gland 
swelling was part of the initial manifesta- 
tion of the disease. All patients had limited 
forms of Wegener’s granulomatosis. The 
value of determination of serum anti-neu- 
trophil cytoplasmic autoantibodies is dem- 
onstrated in four of the cases, and its use 
as a new diagnostic adjunct and promising 
tool to monitor disease activity is dis- 
cussed. The use of trimethoprim-sulfa- 
methoxazole as part of alternative treat- 
ment regimens for limited Wegener’s gran- 
ulomatosis is advocated. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:218-223) 


ha ener granulomatosis (WG) is 
a systemic disease that classi- 
cally involves the upper and lower res- 
piratory tract and the kidneys.'’ The 
histopathologic hallmarks are necro- 
tizing inflammation with characteris- 
tic granuloma formation and vasculi- 
tis of medium-sized and small arteries 
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as well as veins.™ With increasing fre- 
quency, more limited forms of the dis- 
ease have been diagnosed. It is now 
recognized that the disease usually be- 
gins as a localized process, which, if 
untreated, may progress with unpre- 
dictable velocity to the classic gener- 
alized disease with features of a sys- 
temic necrotizing vasculitis.** 

Most patients respond favorably to 
immunosuppressive therapy with 
prednisone and cyclophosphamide’ 
with long-term remissions, often be- 
fore irreversible organ failure has 
occurred. More recently, therapeutic 
successes have been reported with reg- 
imens including trimethoprim-sulfa- 
methoxazole, especially for cases with 
limited disease and slow progression.*” 
This represents a promising alterna- 
tive to the traditional therapy that 
carries a significant complication rate. 

Consequently, early diagnosis and 
recognition of the more unusual organ 
system manifestations are important 
to ensure early treatment. The discov- 
ery of anti-neutrophil cytoplasmic au- 
toantibodies (c-ANCA) (formerly also 
known as “anticytoplasmic autoan- 
tibodies,” ie, ACPA) with high speci- 
ficity for WG has provided a very use- 
ful diagnostic adjunct.'*!! These issues 
are discussed in light of five cases with 
salivary gland involvement as part of 
the initial manifestations of this dis- 
ease. 
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REPORT OF CASES 


Case 1.—A 60-year-old white man was 
referred to the Mayo Clinic (Rochester, 
Minn) for further evaluation of a granulom- 
atous process. Three months previously, he 
had undergone a transurethral resection 
for symptomatic enlargement of the pros- 
tate gland. At that time, bilateral pulmo- 
nary nodules were detected on the chest 
roentgenogram. Biopsy specimens from 
both sites showed necrotizinggranulomas, 
and, although WG was considered, antitu- 
berculous therapy was initiated, but failed 
to cause any improvement of his condition. 

On examination at the Mayo Clinic, he 
reported progressive fatigue and a weight 
loss of 13.6 kg. He had also noted marked 
hearing loss and developed an ulcerating 
lesion of the lower lip. Painful swelling of 
both submandibular glands occurred 1 
week before referral (Fig 1). He did not 
complain of cough, dyspnea, joint symp- 
toms, or paresthesias. Physical examina- 
tion revealed a blood pressure ef 150/70 mm 
Hg, a regular pulse rate of 110 beats per 
minute, redness of the left eye, an ulcer of 
the lower lip, marked tender enlargement 
of both submandibular glands,bilateral se- 
rous otitis, dry nasal mucosa with early at- 
rophy, a few rales over the rigat lung base, 
a palpable spleen, and an enlarged and in- 
durated prostate lobe. 

Pertinent laboratory test results were as 
follows: hemoglobin, 112 g/L; white blood 
cell count, 8.9 X 10°/L; and erythrocyte sed- 
imentation rate, 96 mm/h. Uninalysis, se- 
rum creatinine, and creatinine clearance 
test results were normal. The chest roent- 
genogram showed multiple large nodules in 
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both lungs (Fig 2, left). A sinus roentgeno- 
gram revealed opacifieation of the maxil- 
lary and ethmoid simuses. An audiogram 
showed bilateral mixed hearing loss. 

The left submandibular gland was surgi- 
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Fig 1.—Patient 1 with marked swelling of the 
left submandibular glamd. The right subman- 
dibular gland had been excised. 


cally removed, and the histopathologic 
findings were diffuse, acute, and chronic 
necrotizing inflammation, with geographic 
necrosis and palisading granulomas with 
giant cells (Fig 3, left and center), as well as 
vasculitis (Fig 3, right), all typical of WG. 
An infectious cause was ruled out by special 
stains and cultures for fungi and mycobac- 
teria of the tissue specimens from the sub- 
mandibular gland. The previous lung and 
prostate gland biopsy specimens were also 
interpreted as compatible with WG. The 
diagnosis of WG was furthermore sup- 
ported by a positive test result for c-ANCA 
(titer, 1:16). Therapy was initiated with oral 
prednisone, 60 mg every other day, and tri- 
methoprim-sulfamethoxazole, 160/800 mg 
twice a day. 

At his 3-month follow-up visit, the pa- 
tient felt much better, had gained 13.6 kg, 
and had resumed work. His hearing had 
improved. His remaining right submandib- 
ular gland was no longer palpable, nor was 
his spleen. The patient’s chest roentgeno- 
gram showed marked improvement (Fig 2, 
right), the erythrocyte sedimentation rate 
had dropped to 42 mm/h, and his e-ANCA 
test result was now negative. 

Over the next 6 months, the prednisone 
dose was slowly tapered, while the tri- 
methoprim-sulfamethoxazole was contin- 
ued. Since then, the patient has remained in 
stable complete remission for 2.5 years 
maintaining trimethoprim-sulfamethoxa- 


zole therapy at 160/300 mg a day. His 
c-ANCA test results remained negative. 

CASE 2.—-A 64-year-old white man pre- 
sented to his local physician with a 1-month 
history of nasal stuffiness, crusting, and 
epistaxis. He also developed an ulcer of the 
mucosa of the palate and along the floor of 
the mouth. A biopsy of the palate lesion was 
performed and interpreted as granuloma- 
tous inflammation with eosinophilia and 
scattered giant cells. Progressive right- 
sided facial pain and a feeling of fullness at 
the floor of the mouth prompted his trans- 
fer to the Mayo Clinic for further evalua- 
tion. 

The patient denied any other symptoms, 
especially fevers, chills, weight loss, or ar- 
thralgias. Otorhinolaryngologic examina- 
tion revealed bilateral tender firm swelling 
of the submandibular glands. The mucosa 
of the nasal septum and the anterior tur- 
binates was friable. Posteriorly, two ob- 
structing polyps were seen. A computed to- 
mographic scan of the neck disclosed bilat- 
eral diffuse enlargement of the soft tissue in 
the submandibular region. A chest roent- 
genogram was normal except for a small 
area of linear fibrosis in the left base. Sinus 
films were negative. Screening laboratory 
test results, including erythrocyte sedimen- 
tation rate, complete bloed cell count, se- 
rum creatinine and urea, and serum an- 
giotensin-converting enzyme, as well as 
urinalysis, were all within normal limits. 


Fig 2.—Chest roentgenograms of patient 1. Left, Initial presentation, when his test result for anti-neutrophil 
cytoplasmic autoantibodies was positive with a titer of 1:16. Right, After 3 months of therapy, when his test 


result was negative. 
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A biopsy specimen of the masal mucosa 
showed focal vasculitis and œant cells, as 
well as granulomatous features consistent 
with WG. A biopsy specimen ‘rom the left 
submandibular gland showed vasculitis 
and microabscess formation wih granulom- 
atous features and scattered œant cells, all 
typical of WG. Special stains and cultures 
of the biopsy material for acid-fast bacilli 
and fungi yielded negative results. The pa- 
tient was treated with trimechoprim-sul- 
famethoxazole, 160/800 mg twice a day, and 
dismissed. 

On the patient’s return visit 1 month 
later, the submandibular gland swelling 
had disappeared completely, but crusting of 
the nasal mucosa had increased and he had 
developed a right-sided serows otitis. All 
screening laboratory test resu ts remained 
normal, except for an erythrocyte sedimen- 
tation rate of 37 mm/h and a mild elevation 
of serum alkaline phosphatase (490 U/L; 
normal, 20 to 130 U/L) and aspartate ami- 
notransferase (48 U/L; normal, 12 to 31 
U/L) levels. Testing for ce-ANCA performed 
at that time revealed a titer of 1:64. A my- 
ringotomy tube was placed, amd continua- 
tion of trimethoprim-sulfamethoxazole 
monotherapy was elected. 

Two weeks later, the patient felt mark- 
edly better, his nasal crustmg had im- 
proved, and his erythrocyte sedimentation 
rate and liver enzymes had returned to 
normal levels. For the next 8 menths, he felt 
well and was considered to be in complete 
clinical remission. 

Ten months after initial presentation, he 
returned after having had nasal stuffiness 
for 2 months. Otorhinolaryngological eval- 
uation revealed only minimal anterior sep- 
tal dryness and crusting. All screening lab- 
oratory parameters, including she erythro- 
cyte sedimentation rate, were within 
normal limits, except for a repeated c- 
ANCA evaluation showing a titer of 1:16. It 
was elected to continue the trimethoprim- 
sulfamethoxazole monotherap». His nasal 
symptoms disappeared, and he stayed in 
complete clinical remission for the next 
year and a half, although his c-ANCA level 
remained unchanged, 1:16. 

The patient then developed scleritis of 
the left eye and episcleritis of the right eye 
with proptosis. A computed tomographic 
scan of the orbit showed diffuse thickening 
of the preorbital soft tissue. Prednisone, 40 
mg daily, was added, which resulted in 
complete resolution of the eye symptoms 
over the next month (c-ANCA titer dropped 
to 1:8). While he remained in clinical re- 
mission over the next 3 months, the pred- 


Fig 3.—Photomicrographs of submandibular 

gland of patient 1. Top, Geographic pattern of 
necrosis. Center, Granuloma formation with gi- ) 
ant cells. Bottom, Vasculitis. J 
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Patient No./ 
Age. y/Sex 


1/60/M 


Salivary Glands 

Involved 

Submandibular 
(beth) 




















2/64/M Submandibular 


(bath) 





3/24/F Submandibular 
(right) 


Parotid (right) 



















§/75/F Parotid (bilateral) Lung 








nisone dose was tapered to 20 mg every day. 
With that prednisone dose, his eye symp- 
toms relapsed. Since his illness continued to 
smolder despite increased prednisone dose, 
while the c-ANCA levels continued to rise 
to 1:64, cyclophosphamide was added at a 
dose of 150 mg daily. This resulted in grad- 
ual resolution of the episcleritis. On his last 
follow-up visit, 3 months after initiation of 
cyclophesphamide therapy, he was com- 
pletely asymptomatic and the c-ANCA test 
results were negative. 

The pathologic specimens of the three 
following cases of WG with major salivary 
gland involvement had been seen in consul- 
tation by one of the authors (T.V.C.). 

Case 3.—In 1982, a 24-year-old woman 
developed otitis media, severe rhinitis, and 
sinusitis unresponsive to sinus irrigation, 
drainage, and antibietics. A few weeks 
later, swelling of the right submandibular 
gland occurred, and a chest roentgenogram 
revealed bilateral patchy lung infiltrates. 
The diagnosis of WG was established based 
on the findings of the nasal and subman- 
dibular gland biopsy specimens that fea- 
tured glandular destruction by an inflam- 
matory process with microabscesses, gran- 
ulomatous inflammation with palisaded 
histiocytes and giant eells, and focal gran- 
ulomatous vasculitis. 

The patient was treated with prednisone 
and cyclophosphamide, which led to grad- 
ual cleaning of all symptoms. The immuno- 
suppressive therapy was diseontinued after 
about 1 wear of stable clinica! remission. Six 
months after discontinuation of therapy, 
she developed rapidly progressive dyspnea. 
Her acute rhinitis, caused by a staphylo- 
coccal infection, responded to dicloxacillin 
therapy, but her dyspnea, eaused by sub- 
glottic stenosis with a narrowing of the 
airway lumen to 3X 6am, required emer- 
gency tracheostomy. Laryngeal biopsy 


Other Organs 
Involved 
Ears, nose, lip, lung, 1:16 
spleen, prostate 


Nose, oral mucosa 1:64 


Nose, sinuses, lung 


Nose, sinuses, gingiva 1:64 










*c-ANCA indicates anti-neutrophil cytoplasmic autoantibodies. 


Clinical Summary of Five Cases of Wegener's Granulomatosis With Major Salivary Gland Involvement 







Initial 
c-ANCA* 


Drug 
Regimen 
Prednisone and 

trimethoprim-sulfa- 

methoxazole 






















of cyclophosphamide 
Prednisone and 
cyclophosphamide 
Prednisone and 
trimethoprim-sulfa- 
methoxazole 
Prednisone and 
cyclophosphamide 






Not done 







specimens showed necrotizing granuloma- 
tous laryngitis consistent with active WG. 
Cyclophosphamide and prednisone treat- 
ment was restarted. During the following 
year, she was hospitalized repeatedly, 
mostly for complications of immunosup- 
pressive therapy, including herpes zoster 
infection, leukopenia, thrombocytopenia, 
compression fractures of the spine, muscle 
weakness, and hallucinations. By the end of 
1984, her prednisone dose had been tapered, 
and her tracheostomy tube could be re- 
moved. Since 1985, her condition has been 
stable. The only symptoms requiring occa- 
sional office care are caused by atrophic 
rhinitis. She is currently considered to be in 
stable complete remission. At the time of 
her initial presentation and subsequent 
phase of active disease, c-ANCA testing 
was not yet available. 

CASE 4.—A 27-year-old man presented 
with recurrent sinusitis and episodes of 
epistaxis. He developed right parotid gland 
swelling and gingivitis. The diagnosis of 
WG was established based on a nasal biopsy 
specimen that showed a mixed infiltrate of 
giant cells, neutrophils, eosinophils, and 
other inflammatory cells, a pattern consis- 
tent with WG, even though unequivocal 
vasculitis was not present. A fine-needle 
aspirate of the right parotid gland also 
showed a mixed inflammatory infiltrate 
with giant cells. 

The clinical diagnosis of limited WG was 
further supported by a positive c-ANCA 
test result, with a titer of 1:64. The patient 
was successfully treated with a combina- 
tion of oral prednisone and trimethoprim- 
sulfamethoxazole. This regimen induced a 
complete clinical remission, which, so far, 
has lasted 10 months. The prednisone was 
tapered over 2 months, and he was admin- 
istered a lower dose of trimethoprim-sul- 
famethoxazole. A repeated c-ANCA test 
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Trimethoprim-sulfamethoxazole 
alone initially, then addition 
of prednisone, then addition 





Final Clinical 
Status 


Full remission, 
continuing trimethoprim- 
sulfamethoxazole 


Full remission, 
continuing cyclophos- 

phamice plus trimethoprim- 
sulfamethoxazole 
Full remission, 
off drugs 


Full remission, 
continuing wimethoprim- 
sulfamethoxazole 

Full remission, 

continuing trimethoprim- 

sulfamethoxazole 










c-ANCA 
Negative 











Negative 

























Not available 



















Negative 














Negative 






performed during stable complete remis- 
sion revealed negative results. 

Case 5.—A 75-year-old woman presented 
with a febrile illness accompanied by bilat- 
eral parotid gland swelling and bilateral 
pulmonary nodules. The Giagnosis of WG 
was established based en tne findings of an 
open lung biopsy, which shewed large areas 
of geographic necrosis and readily identifi- 
able vasculitis of small- and medium-sized 
vessels. A cutting-needle biopsy of the pa- 
rotid gland showed acute and chronic in- 
flammation with micreabscess formation, 
numerous neutrophils, anc eosinophils, all 
consistent with WG. 

The diagnosis was corroborated by a pos- 
itive c-ANCA test result, with a titer of 
1:256. Immunosuppressive therapy, includ- 
ing cyclophosphamide, was initiated and 
caused prompt clinical improvement. One 
and a half years later, the patient is doing 
well, maintaining trimethoprim-sulfa- 
methoxazole therapy alone. The only resid- 
ual of the disease is a 1.5 X 2-cm nodule in 
the left upper lobe of the lung. Follow-up 
c-ANCA testing was performed elsewhere, 
and the result was repertedly negative. 

The clinical findings of all five cases are 
summarized in the Table. 


COMMENT 


To our knowledge, this is the first 
detailed report of a series of patients 
with WG presenting with major sali- 
vary gland involvement. Only one case 
of submandibular gland involvement 
(the main feature in three of the cases 
presented herein) has been previ- 
ously reported.? The first report of 
parotid gland involvement was by 
Fahey and coworkers,? whose two 
patients also had other typical fea- 
tures of WG, including sinusitis, pul- 
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monary infiltrates, and renal in- 
volvement. Parotid gland involve- 
ment was described in three other 
articles, ™*!5 but, again, concomitantly 
with classical features of generalized 
WG. In contrast, Kavanaugh and 
Huston’ reported one case in which 
unilateral parotid gland swelling was 
an initial symptom of WG. During the 
diagnostic evaluation of this parotid 
mass, pulmonary nodules were de- 
tected, and a subsequent open lung 
biopsy established the diagnosis of 
WG. 

The rarity of salivary gland involve- 
ment in WG is further demonstrated 
by the most recent pathologic study 
from the National Institutes of 
Health,” in which 126 head and neck 
biopsy specimens of 70 patients with 
WG were reviewed. Three of those 70 
patients had salivary gland involve- 
ment. According to William D. Travis, 
MD (oral communication, April 1990), 
one of those three patients had sub- 
mandibular gland involvement. An- 
other of the three, with parotid gland 
involvement, had been included in a 
previous publication.’ 

In all five patients presented here, 
salivary gland involvement was an 
early feature of the disease. Further- 
more, all patients had sparing of the 
kidneys. Therefore, Wegener’s granu- 
lomatosis should be an important con- 
sideration in the differential diagnosis 
of painful or painless salivary gland 
swelling, especially since the histo- 


pathologic diagnosis can frequently be 


established based on the salivary 
gland biopsy alone (as in our patients 
1, 2, and 3). Thus, recognition of sub- 
mandibular or parotid gland swelling 
as a possible initial manifestation of 
WG can have an important impact on 
the patients management for two 
main reasons. First, a biopsy of a sal- 
ivary gland is associated with less 
morbidity than is an open lung biopsy. 
Second, the earlier the patient receives 
treatment, the lesser the likelihood of 
developing irreversible loss of organ 
function or death. 

The cases reported here demon- 
strate the usefulness of testing for 
c-ANCA in the treatment of patients 
with suspected WG, in particular when 
presenting with rather rare manifes- 
tations of the disease. Van der Woude 





and associates’ first recognized the 
relationship of c-ANCA with WG." 
The high specificity of these antibodies 
was subsequently confirmed in several 
large series.'''*!° Based on 222 cases of 
biopsy-proved WG, Nölle and asso- 
ciates'' demonstrated that the sensi- 
tivity of the c-ANCA test depends on 
the activity and the extent of the dis- 
ease at the time of serum sampling. 
Sensitivity is greater than 95% in ac- 
tive generalized disease, but it is only 
67% in active limited disease. This im- 
plies that a negative c-ANCA test re- 
sult does not necessarily rule out a di- 
agnosis of WG. Under most circum- 
stances, changes in disease activity are 
paralleled by concomitant variations 
in titer levels.'°!!° Therefore, monitor- 
ing of c-ANCA titer levels in individ- 
ual patients over time offers an addi- 
tional helpful tool to differentiate 
disease relapses from intercurrent in- 
fections or treatment complications. 
In a prospective study, Cohen Tervaert 
and coauthors” recently showed that 
all relapses that occurred in 12 pa- 
tients were preceded by c-ANCA titer 
increases. Only one patient had several 
titer increases that were not related to 
clinical disease reactivations. 

Currently, the gold standard of c- 
ANCA evaluation is still the indirect 
immunofluorescence technique. Using 
this technique, the specificity as well as 
the reproducibility of titer readings is 
dependent on experienced laboratory 
personnel.”®?! The c-ANCA needs to be 
differentiated from other, perinuclear 
(p-ANCA) and nuclear (ANCA), fluo- 
rescence patterns, which are artifac- 
tually caused by antibodies directed 
against myeloperoxidase” and possi- 
bly, on some occasions, also elastase.” 
These p-ANCA frequently occur in pa- 
tients with pauci-immune glomerulo- 
nephritis, various other forms of sys- 
temic vasculitis, and connective tissue 
disease.”** Since the c-ANCA antigen 
has recently been identified as the 
third neutral serine protease (protein- 
ase 3) localized in the azurophilic gran- 
ules of neutrophils,” it can be ex- 
pected that highly specific enzyme- 
linked immunosorbent assays will 
replace the immunofluorescence tech- 
nique. 

The high specificity of c-ANCA for 
WG raises the question whether they 
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play a pathogenetic role. Two lines of 
evidence support the hypethesis that 
c-ANCA represent more than just an 
epiphenomenon. First, Falk and 
Jennette” demonstrated that in vitro 
c-ANCA induce degranulation of neu- 
trophils and increase their ability to 
produce peroxide, especially when 
primed with tumor necrosis factor, a 
cytokine frequently present in the in- 
flammatory environment.” Second, 
Kao and coworkers” showed that pro- 
teinase 3 has the ability to degrade 
elastin. Under acidic conditions, as 
frequently encountered in the inflam- 
matory environment, this elastolytic 
capacity even exceeds that of elastase. 
Van der Woude and coworkers” have 
suggested that c-ANCA might also 
bind to the complex of proteinase 3 and 
its own natural inhibitor. If that bind- 
ing impairs the function of inhibitors, 
proteinase 3 might, indeed, act as a 
major contributor to the destruction of 
lung and vessel connective tissue. 
The clinical courses of case 1 and 
case 2 reflect another observation that 
we have made on several other occa- 
sions. It appears that patients are less 
likely to develop a clinical relapse if 
their c-ANCA completely disappear 
under treatment. In contrast, patients 
whose c-ANCA persist during clinical 
remission on treatment are at higher 
risk for a relapse (data not shown). 
The introduction of immunosup- 
pressive treatment regimens based on 
the combined use of prednisone and 
cyclophosphamide has changed WG 
from a universally fatal to a survivable 
disease with the possibility of cure.’ 
However, the side effects of the treat- 
ment cannot be neglected, and they 
have been recognized to be responsible 
for a large proportion of the morbidity 
and mortality now associated with the 
disease.” Furthermore, WG appears 
to be a disease process that usually 
starts as a regionally limited process 
before it progresses at an unpredict- 
able rate to the life-threatening gen- 
eralized vasculitic syndrome with re- 
nal involvement. It appears, therefore, 
that patients with localized disease 
and a slow rate of progression may not 
require prednisone and cyclophospha- 
mide treatment. The promising expe- 
rience with the use of trimethoprim- 
sulfamethoxazole in the therapy of 
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WG at the Mayo Clinic and other 
centers*****> has led us to propose a 
treatment regimen for WG that is 
adapted to the severity of the disease 
process.” Patient 1, presented herein, 
is clearly an example of the successful 
use of a regimen not including cyclo- 
phosphamide. Even though patient 2 
eventually suffered a relapse that re- 
quired the addition of cyclophospha- 
mide to the regimen, its use could be 
postponed by several years. 
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In summary, to our knowledge we 
reported the first series of patients 
with WG in whom salivary gland in- 
volvement was a major feature at ini- 
tial presentation. Salivary gland in- 
volvement is rare in WG. Neverthe- 
less, especially submandibular gland 
involvement needs to be recognized as 
a possible early manifestation of WG. 
It was demonstrated that the c-ANCA 
test is helpful in the differential diag- 
nosis of diseases associated with sali- 
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vary gland swelling as well as in the 
assessment of the disease activity of 
WG. Finally, an argument is made for 
the use of alternative regimens that 
include _trimethoprim-sulfamethox- 
azole and are adapted to the disease 
severity and, thus, spare or postpone 
the use of cyclophosphamide with its 
inherent dangers. 
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PATHOLOGIC QUIZ CASE 1 


Jean M. Loftus, MD; Charles N. Ford, MD; G. Reza Hafez, MD, Madison, Wis 


An otherwise-healthy 14-year-old 
white girl was referred for evaluation 
of an asymptomatic left-sided neck 
mass noted on routine physical exam- 
ination. She denied dysphagia, ody- 
nophagia, recent upper respiratory in- 
fection, ear problems, and systemic 
symptoms. The length of time the 
mass had been present was unknown. 

Physical examination revealed a 


4 X 3-cm firm, smooth, mobile, non- 
tender mass, without associated ade- 
nopathy, erythema, or induration. The 
findings of the remainder of the exam- 
ination were normal. 

A computed tomographic scan 
(Fig 1) demonstrated a solid-appear- 
ing, well-cireumscribed, homogeneous 
mass deep to the sternocleidomastoid 
muscle. Routine laboratory values 


PATHOLOGIC QUIZ CASE 2 


were unremarkable. 

A left neck exploration was per- 
formed with excision of a4 X 3 X 2-cm 
solid, encapsulated, tan, rubbery mass. 
No nearby structures were involved, 
and the findings of the remainder of 
the exploration were normal. Figures 2 
and 3 are low- and high-power photo- 
micrographs of the paraffin section. 

What is your diagnosis? 


Henry B. Cramer, MD; James M. Chow, MD; Edward L. Applebaum, MD, Chicago, Ill 


A 22-year-old woman had progres- 
sive dysphagia for solids for 6 months 
prior to presentation. She denied 
odynophagia, cough, respiratory dis- 

= tress, hemoptysis, weight loss, or pre- 
== vious radiation therapy of the head 
and neck. She did not smoke or drink 





b >g = ; 


alcohol and had no other medical prob- 
lems. 

Physical examination revealed a pe- 
dunculated, tan, multilobulated, firm 
mass originating from the superior 
pole of the right tonsil and extending 
down to the level of the epiglottis tip. 
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There was no stridor or cervical lym- 
phadenopathy. A tonsillectomy was 
performed, and the histologic findings 
are seen in Figs 1 and 2. 

What is your diagnosis? 
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Figure 2. 


Figure 1. 
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Pathologic Diagnosis: Castleman’s 
disease, hyaline vascular type. 

Castleman’s disease is a benign lym- 
phoproliferative disorder with a pleth- 
ora of names including giant lymph 
node hyperplasia, angiomatous lym- 
phoid hamartoma, benign giant lym- 
phoma, and follicular lymphoretic- 
uloma.'* 

There is no evidence of identifiable 
risk factors or causative agents in the 
development of this disorder.?*** The 
most common site of development of 
these lesions is the mediastinum, 
where they are discovered by way of 
routine chest roentgenography.'*’ 
Other less common sites of predilec- 
tion include the neck, axilla, and abdo- 
men, where the lesion usually presents 
aS an asymptomatic enlarging 
mass.*** Very rarely, patients will 
present with symptoms of compres- 
sion or obstruction of nearby 
structures.‘ 

Two forms of Castleman’s disease 
exist: the hyaline vascular type and the 
plasma cell type. The former com- 
prises about 90% of reported cases; the 
latter, 10% .'? Clinically, the two types 
differ only in that the plasma cell type 
is associated with hematologic and 
systemic disorders, whereas the hya- 
line vascular type is not. More than one 
half of patients with the plasma cell 
type have chronic anemia, elevated 
erythrocyte sedimentation rate, hy- 
perglobulinemia, thrombocytosis, leu- 
kocytosis, splenomegaly, serum iron 
and copper abnormalities, fever, 
sweating, or fatigue.*°°* Peripheral 
neuropathies, nephrotic syndrome, 
stomatitis, and keratitis have also 
been described.'* 

No clear cause has been elucidated, 
although several have been suggested. 
The immune response to a viral infec- 
tion has been proposed and would ex- 
plain the inflammatory nature of the 
histologic findings.2 However, viral 
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cultures have been consistently 
negative.*’ Other theories propose that 
these lesions may be related to 
hamartomas.” 

The pathogenesis remains obscure. 
It has been proposed that the plasma 
cell type represents the disease in its 
early stage, and later progresses to the 
hyaline vascular type.? This is sup- 
ported by the finding of lesions with 
histologic characteristics of each type, 
thought to represent a transitional 
stage. Furthermore, fibrosis of the hy- 
aline vascular type is evidence of its 
presumed long-standing presence.** 
Alternatively, these two types could 
represent the same process, to which 
the body has responded in two differ- 
ent ways: a more vigorous immuno- 
logic response, as in the plasma cell 
type, and a less vigorous response, asin 
the hyaline vascular type.** It has also 
been suggested that these different 
processes could be due to two different, 
although closely related, viruses.’ 

The natural history of Castleman’s 
disease, regardless of type, is progres- 
sive enlargement of the involved node 
until it is excised for cure. The sys- 
temic disorders associated with the 
plasma cell type invariably resolve 
following excision of the lesion.? Mul- 
ticentric Castleman’s disease, an ex- 
ceedingly rare variant, has an aggres- 
sive and often fatal clinical course. 
Mortality is either secondary to the 
associated systemic disorders or to the 
concurrent development of malignan- 
cies such as lymphoma, Kaposi’s sar- 
coma, or carcinoma.*** 

Macroscopically, both types are en- 
capsulated and rubbery, and vary in 
size from 1 to 16 cm. Hyaline vascular 
lesions tend to be single, whereas 
plasma cell type lesions may be single 
or multiple.’ 

Microscopically, the hyaline vascu- 
lar type is characterized by small hy- 
aline-vascular follicles and interfollic- 
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ular capillary proliferation and 
fibrosis.?°* The cell population between 
follicles is mixed with a predominance 
of lymphocytes that surround the cap- 
illaries, producing a characteristic on- 
ionskin appearance.'** Additionally, 
prominent mononuclear cells with 
large multiple nucleoli can be seen.’ 
Calcification is seen in some areas of 
the lesion. 

The plasma cell lesions are charac- 
terized by large follicles with interven- 
ing sheets of plasma cells.™ Russell 
bodies may be present, which are 
plasma cell inclusions due to aggre- 
gates of immunoglobulins. 

In summary, Castleman s disease is 
a benign lymphoproliferative disorder 
that routinely presents as an asymp- 
tomatic enlarging mass. Fach case is 
histologically classified as one of the 
two subtypes: hyaline vascular type or 
plasma cell type. The latter of these 
may be associated with en array of 
systemic disorders. Treatment con- 
sists of surgical excision of the lesion, 
which is curative for all aspects of the 
disease process. 
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Pathologic Diagnosis: Synovial sar- 
coma. 

Synovial sarcoma is a rare disease 
that primarily affects young adults 
and comprises less than 10% of all 
soft-tissue sarcomas.!? These lesions 
are usually found in the lower extrem- 
ities but may oceur in the chest and 
abdominal walls, with less than 50 re- 
ported cases localized te the head and 
neck region.*? 

Synovial sarcomas were previously 
thought to arise from normal synovi- 
um. Recent work with epithelial-spe- 
cific monoclonal antibodies suggests 
that these tumors arise from mesen- 
chymal connective tissue.’ The classic 
“biphasic” pattermecan clearly be seen 
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in the hematoxylin-eosin-stained sec- 
tions shown in Figs 1 and 2. Spindle 
cells are arranged into narrow fasci- 
cles, and nests of epithelial elements 
are present within the spindle cell sar- 
comatous background. Cleftlike spaces 
are present throughout these lesions, 
and electron microscopy reveals des- 
mosomes joining epithelial cells, ex- 
tensive microvilli, glandlike clefts, mi- 
crofilaments, and a basal lamina. 
Owing to the small number of head 
and neck cases, there is no uniformly 
preferred treatment. In general, wide 
surgical excision is indicated with or 
without postoperative radiation ther- 
apy. The merit of including nodal 
drainage sites in the radiation fields is 


also undetermined because there is 
limited information about it in the ra- 
diation therapy literature.’ 
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The Osler Institute 
Otolaryngology Boards Review Course 
honoring Jack Anderson, M.D. 


March 10-15 and September 8-13, 1991 — Chicago 


Now, your written and oral boards update offers unlimited mock orals 
Co-sponsored by the Medical College of Wisconsin 


OBJECTIVES 

è Increase basic science knowledge in otolaryngology 
Improve clinical skills in diagnosis and treatment 
Assist otolaryngology residents to study efficiently 
Prepare board candidates to take board examinations 
Provide practicing surgeons with a review and update 


PATHOLOGY OTOLOGY 
Upper Respiratory Audiology 
Oral Cavity Otologic Medicine 
Bone and Soft Tissue Deafness and Dizziness 
Thyroid and Parathyroid Facial Nerve 
Salivary Glands Base of Skull Surgery 
Ear and Temporal Bone ‘Temporal Bone Surgery 
BASIC SCIENCES PEDIATRIC E.N.T. 
Anatomy Respiratory Obstruction 
Embryology Pediatric Tumors 
Genetics Caustics & Foreign Bodies 
Physiology Laryngeal Anomalies 
pununology AESTHETIC SURGERY 
Allergy Otoplasty and Rhinoplasty 
CLINICAL SCIENCES Blepharoplasty 
Anesthesiology Rhytidectomy 
Endocrinology Cosmetic Complications 
Systemic Disease LAB AND EXAMS 
Infectious Disease Pathology Glass Slides 
Radiology Written and Oral Exams 
HEAD AND NECK 
Nose and Sinuses Jack Anderson, M.D. 
Oral Cavity Tulane University & L.S.U. 
and Lawn John Ballenger, M.D. 
Salivary Glands Northwestern University 
‘Trachea and Esophagus 
Thyroid and Parathyroid Leon Barnes, M.D. 
Mandible University of Pittsburgh 


Maxillofacial Trauma 
Facial Anomalies 


James Benecke, M.D. 
St. Louis University 


"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well." * 


Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 





METHODS 

e HOME STUDY MATERIALS consisting of a syllabus and 
assignments with questions and answers 

e SEMINAR with projection slides and syllabus 

¢ LABORATORY with microscopic slides 

e PRACTICE EXAMS with oral and written parts 










"Accommodations were comfortable...."* 


GOALS AND LOCATION: The course is 
held the week before written and oral 
exams. Home study questions will be sent 
before the course. Your best value is to 
repeat the seminar for half price the week 


Charles Bluestone, M.D. 
University of Pittsburgh 


Bruce H. Campbell, M.D. 


Medical College of Wisconsin} before both written and oral exams. Topics 
and faculty are upgraded for each program. 

rte > ye pie: t Past participants recommend taking the 
m MNSE course well before your exam and reviewing 
Richard Fadal, M.D. the course syllabus` before repeating the 


course for half price immediately prior to 


Allergy-Immunology Center your exams. The course will be held at the 


- 





Douglas Gnepp, M.D. Hilton Inn, 3003 Corporate West Drive, 
St. Louis University Lisle, Illinois. 
Jerry House, M.D. "and those little extras...."* 
Indiana University LOWEST AIR FARES: Please call toll--# 
Avril, Mi. free 1-800-548-8185 for group discounts. 
Univ. of Illinois, Chicago "the most education for the mioney."* 
: FEES AND CATEGORY 1 C.M.E. CREDIT: 
eae ane deans ¢ Physician or Resident: Phy. Res. hrs. 
è Six day course: $750 $500 60 
Robert Maisel, M.D. repeating within 2 years: £375 $375 60 
University of Minnesota è Extra mock orals day: $150 $150 8 
e Mock oral exams (per half ħour): $ 70 
Charles Meyer, M.D. _ è Private mock orals (per hal hour): $100 
University of Cincinnati è Add 10% within 10 days of the course. 
Robert Toohill, M.D. è Attendees not in course hotel add $20/day. 
Medical Colle ge of Wisconsin| ° Fees do not include lodging or meals. 
e $50 will reserve your positien. 
Dean Toriumi, M.D. è Most home study materials will be mailed« 
Univ. of Illinois, Chicago after half of the registration fee is received. 
è The Medical College of Wisconsin, a mem- 
Tucker Woodson, M.D. ber of the Milwaukee Regional Medical 
Medical College of Wisconsin] Center, accredited by the ACCME, cer- 
..................n. ....... tifies that this program meets the criteria 
for 60 Category 1 credits. 


"home study material was extremely helpful."* 


d 

Name : 

es : REFUNDS: Subject to a $50 fee, refunds 
i ı will be made up until the seminar begins. 
: Say/State/Zip ; "I feel [the course] helped me pass...."* 

pen ngne : INFORMATION: __ 

: Mail today to: For: [ March 10-15, 1991 -Chicago ! Joseph H. Selliken, Jr., M.D. 

s [C Sept. 8-13, 1991 — Chi ` The Osler Institute 

; 1094 Dawn Lane, Dept. 102 ept. 6-15; 1331- Chicago : 1094 Dawn Lane, P.O. Box 2218 

: PO. Box 2218 [] Check enclosed for $ : Terre Haute, IN 47802 

Terre Haute, IN 47802 = Please send Free Sample : (800) 356-7537 or (812) 299-5658 

i a 


_; * Comments by participants 


Difficult patients require proven therapy 


For adults — m Low incidence of GI side effects 


3 4 % satisfactory clinical response“ m Delicious strawberry flavor may enhance 


in bacterial sinusitis” compliance in children 
(61/65 patients, 250 mg t.i.d.) 


For children — 
95 _ Softisfactory clinical response’ ( SCIO CiOl 
| O in otitis media” 

(140/147 patients, 40 mg/kg/day b. i.d.) 6) = 1e ie ‘e f 


Available in capsules (250 mg and 500 mg) 
and oral suspension (187 mg/5 mL and 375 mg/5 mL) 


* See adjacent page for criteria for diagnosis and response 
- Due to susceptible strains of indicated organisms. 


1. Data on file, Lilly Research Laboratories 


See adjacent page for brief summary of prescribing information. 


CR-0521-T-049316 ©1990, ELI LILLY AND COMPANY 





eclor 
efaclor 


Criteria for diagnosis and response 

The clinical-experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Reseasch Laboratories. The criteria for selection of patients were as follows: 

|. Diagnoses and infecting organisms 

Maxillary sinusitis caused by Streptococcus pyogenes (group A B-hemolytic streptococci). Maxillary 
sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and S. pyogenes (group A B-hemolytic streptococci). 
Diagnosis was confirmec by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
clinician. The bacteriolagic response was based on results during the 10- to 16-day posttherapy 
follow-up period. 

|l. Pathogens were identified and determined to be susceptible to cefaclor. 

IIl. Patients received dosages within the recommended range. 

IV. Patients had receivee no successful antibacterial treatment within five days before the start of 
therapy with cefaclor and received no concomitant suppressive antibacterial therapy. 

V. All patients who responded satisfactorily received cefaclor for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefaclor was discontinued. 

Clinical (symptomatic) response 

Satisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 

Unsatisfactory - No improvement in signs and symptoms at the end of therapy. 


Brief Summary. 

Consult the package literature for prescribing information. 

Indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae, 
staphylococci, and Streptecoccus pyogenes (group A B-hemolytic streptococci). 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 
(group A 8-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Ceclor is generally 
effective in the eradicationsof streptococci from the nasopharynx; however, substantial data establishing 
the efficacy of Cecior in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously te allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

e Discontinue Ceclor in theevent of allergic reactions to it. 

e Prolonged use may result in overgrowth of nonsusceptible organisms. 

e Positive direct Coombs’ tests have been reported during treatment with cephalosporins. 

e Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
clinical observation and laboratory studies should be made. 

*Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

e Safety and effectiveness have not been determined in pregnancy, lactation, and infants less than one 
month old. Cector penetrates mother’s milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (perceatage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

e Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100). Prumtus, urticaria, and positive Coombs’ tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to besdue to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overal! clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy; occasionally these 
reactions have resulted in nospitalization, usually of short duration (median hospitalization = two to 
three days, based on postmarketing surveillance studies). In those requiring hospitalization, the 
symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antinistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No seriousssequelae have been reported. 

e Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

e Gastrointestinal (mostly diarrhea): 2.5%. 

e Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment. 

. As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness, and 
somnolence have been reported. 

e Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephrits. 

Abnormalities in laboratory results of uncertain etiology. 

e Slight elevations in hepaticenzymes. 

e Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

e Rare reports of increased prothrombin time with or without clinical bleeding in patients receiving 
Ceclor and Coumadin concomitantly. 

e Abnormal urinalysis; elevations in BUN or serum creatinine. 

e Positive direct Coombs’ test. 

e False-positive tests for urirary glucose with Benedict's or Fehling’s solution and Clinitest® tablets but 
not with Tes-Tape® (glucoseenzymatic test strip, Lilly). 

PA 8791 AMP [027 490} 


Additional information available to the profession on request from 
Eli Lilly and Company, Indiarapolis, Indiana 46285. 


Eli Lilly industries, Inc 
Kitty Carolina, Puerto Rico 00630 
A Subsidiary of Eli Lilly and Company 


Indianapolis, Indiana 46285 


The answer to a 
time-consuming task 


Credentials Verification — It’s important ta both 
physicians and those evaluating them. Now 
available in your area, the National Physician 
Credentials Verification Service, AMA/NCVS.™ 
can make the process easier and better. 


Here's how 

For physicians: The AMA/NCVS sets up anc 
maintains a permanent portfolio of verified 
information that can be used as the physician applies 
for licensure or privileges. The physician no longer 
needs to start from scratch each time an application 
is made. 


For hospitals/boards: The AMA/NCVS provides a 
summary report of core credentials that have been 
verified with primary sources. And for the core 
credentials it collects, the AMA/NCVS satisfies 
current standards defined in the Joint Commission 
Accreditation Manual for Hospitals for primary 
source verification. The credentials verifier no longer 
needs to reverify all information. 


The result 

It's called a win-win situation and, best of all, it's 
operated by the most experienced provider cf 
physician information: the American Medica! 
Association. 


For information on the Service, contact your co- 
sponsoring Medical Society office or call the AMA 
at 1-800-677-NCVS. 


The AMA/NCVS — it means 
greater efficiency... quality assured. 


American Medical Association 





National 
Physician 
Credentials 
Verification 
Service™ 





Classified Advertising cerca 








CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3Times 

or more” 
Cost per word $1.60 $1.45 
Minimum ad: 20 words. per issue 


*In ordeato eern the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 1 Time 3Times 
Full page $588 $542 
Two-thirds page 504 463 
One-half page 444 409 
One-third page 353 324 
One-sixth page 235 216 
Column inch 65 55 


Minimum display ad»one column inch 
12-time and 24-time rates available on request. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


Otolaryngology - 
Head.Neck Surgery 


Classified Department 
P.O Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
National 800-237-9851 O Local 813-443-7666 


Prefessional Opportunities 


TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needec to join busy, selo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 


BC/BE ENT PHYSICIAN: Join expanding, high 


volume: nine-member multi-specialty group. Sub- 
regiona! medical campus being developed. Excel- 
lent Opportunity plus attractive financial package. 
Located in east-central Montana along the Yellow- 
stone River. Big Sky Country, great outdoors living. 
Good schools, a beautiful place to raise a family. 
Send CY to: Administrator, Garberson Clinic, 2200 
Box Elder, Miles City, MT 59301. 


OTOLARYNGOLOGIST — BC/BE to join medical 


staff of 135-Đbed hospital located in beautiful south- 
ern Indiana. minutes frem Indianapolis and Louis- 
ville. Excellent surgical facilities include CO2 laser; 
large referral base. Send CV to: Box #413, c/o 
AOTO. 


OTOLARYNGOLOGIST—BC/BE for full-time 
VAMC position in beautiful Phoenix, Arizona. Active 
_ ENT position involves training of surgical residents. 
Direct inquiries and CV to: Gerald L. Schmitz, MD, 
Carl T. Haycen VA Medical Center, 650 East Indian 
School Road, Phoenix, AZ 85012. (602) 222-6426. 


Professional Opportunities 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 









— OTOLARYNGOLOGIST — 


Board-certified/board-eligible physician 
interested in adult ENT to join busy single 
practice. New office. Hospitals offer nasal 
endoscopy, CO, and Yag lasers. 

Please send CV to: 

Frances B. Ehart 
Suite 17, 1701 Augustine Cut-Off 

Wilmington, DE 19803 









WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group, is seeking a BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship training in facial plastic surgery. City of 63,000 
on Puget Sound, service area of 300,000, and just 30 
miles north of Seattle. Exceptional opportunity for 
professional and personal lifestyle development. 
Send CV to: James Facer, MD, or Richard Lyons, 
MD, The Everett Clinic, 3901 Hoyt Avenue, Everett, 
WA 98201. 





All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments or 
related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about “BOX NUMBER” advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
Box ____, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 


Professional Opportunities 


EIGHT, NEW ENT OPENINGS. Group, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call HealthSearch USA, 
(800) 899-2200. 1438 West Broadway, #B270, Tempe, 
AZ 85282. 


ASSOCIATE WANTED: Boarc-certified or board- 
eligible, to join private practice; Fort Lauderdale 
area. All aspects of ENT surgery. Competitive salary 
and benefit package. Please send CV: Reply Box 
#411, c/o AOTO. 


OTOLARYNGOLOGIST—Premier fee-for-service, 
52-year-old multi-specialty group in central New 
York seeks BC/BE otolaryngologist to join existing 
department. Guaranteed salary with two years to 
shareholder status. Cost accounted production 
incentive formula. Reply: Box #412, c/o AOTO. 


SACRAMENTO—75-physician, multi-specialty 
group has opening for seconc otolaryngologist to 
join rapidly expanding clinic. All overhead including 
insurance paid. Competitive starting salary plus 
incentive. Prefer immediate availability but will hold 
position for right candidate. Contact: Executive 
Director, Mercy Medical Foundation of Scaramento, 
3160 Folsom Boulevard, Sacermento, CA 95816. 
(916) 733-3397. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ______, c/o AOTO, 
P.O. Box 1510, Clearwater, F_ 34617. 








Otolaryngologist 


Board-certified/-eligible otolaryngologist needed as 
associate to join an active four-physician section of 
otolaryngology, practicing all aspects of modern 


otolaryngology. 


This 200-physician, multi-specialty clinic serves 

as a referral center for surrounding areas of north- 
eastern Pennsylvania and the Southern Tier of New 
York State. Affiliated with progressive 366-bed 
hospital. State-of-the-art diagnostic and operative 


equipment available. Medical school teaching 
affiliation provides a stimulating environment. 


Area provides attractive living conditions with ample 
seasonal recreation opportunities. Easy access to 
major metropolitan areas. Excellent salary and 


fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 


Sayre, PA 18840 è (717) 888-5858 
ATTENTION: G.V. Ippolito, Vice President 





“Professional Opportunities 


OTOLARYNGOLOGIST: Board-certified/board- 
eligible. Physician interested in adult ENT to join 
busy single practice. New office. Hospitals offer 
nasal endoscopy, CO2 and Yag lasers. Please send 
CV to: Frances B. Ehart, Suite 17, 1701 Augustine 
Cut-Off, Wilmington, DE 19803. 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 


Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1034 Grove Street, 
Meadville, PA 16335. 


BC/BE OTOLARYNGOLOGIST to join three board- 
certified otolaryngologists (one to retire soon) ina 
multi-specialty clinic of over 190 physicians in 26 
divisions. This position offers an opportunity to step 
into a ready made, high surgical volume practice 
with excellent salary (range of $110,000-$120,000 
which is negotiable for physicians with experience), 
benefits, paid malpractice insurance, and buying in 
is not required. Dakota Clinic has the latest in tech- 
nological equipment, i.e. CT and MR scanning, 
ABR, etc. Contact: Dr. John L. Hicks, Director, 
Recruiting Division, Dakota Clinic, Ltd., P.O. Box 
6001, Fargo, ND 58108. (701) 280-3338 or (701) 
280-8520. 


CHIEF OF OTOLARYNGOLOGY: BE/BC to join 


five (5) otolaryngologists in large multi-specialty 
group providing care for BC/BS affiliated HMO as 
well as FFS practice. Excellent salary and benefits 
package. Extensive support system and modern 
facility located in Columbia, Maryland, near medical 
schools and recreational opportunities of the 
Baltimore-Washington, DC area. Please direct CVs 
to: Patuxent Medical Group, Inc., 2 Knoll North 
Drive, Suite 401, Columbia, MD 21045. Attention: 
Physician Recruiter. 


OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
Western Michigan 


Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Close to Lake Michigan and 
other outdoor recreational 
activities. 


Kent Otolaryngology 
Associates, P.C. 


P.0. Box 1983 
Grand Rapids, MI 49501 


Phone: (616) 459-8860 





NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 


lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 


opportunity employer. 


oo 
KASER PERMANENTE 


Good People. Good Medicine. 





Professional Opportunities 


BC/BE OTOLARYNGOLOGIST — Excellent op- 
portunity to join expanding two-persen practice in 
Pittsburgh, Pennsylvania. Establishec general ENT 
practice is affiliated with two major teaching hospi- 
tals and includes high-volume head amd neck onco- 
logic and reconstructive surgery. Intesest or fellow- 
ship training in neurotology a plus Convenient 
access to excellent schools and qua'ity affordable 
housing. Please reply to: Kelly McMahon, Daniel 
Stern and Associates, Suite 240,211 North Whitfield 
Street, Pittsburgh, PA 15206. (800) 438-2476 or (412) 
363-9700. 


Otolaryngology/Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 
Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 


New facilities, “state-of-the-art” equipment, re- 

search opportunities, and support available. Send 

CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 


WVU Health Science Certer 
Morgantown, WV 26506 e Or call: (364) 293-3457 





OTOLARYNGOLOGIST—BC/BE to join busy 
practice with two BC physicians. Located in Virginia 
Beach, Virginia, a growing, prosperous seaside 
community offering a wide range ot recreational 
activities. Primary ENT for 260-bed hcspital. Please 
send CV to: Virginia Beach Ear, Nose & Throat Ltd., 
1135 First Colonial Road, Virginia Beach, VA 23454. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


PEDIATRIC 
OTOLARYNGOLOGIST 


The Division of Pediatric Otolaryngology 
at the Children’s Memorial Hospital in Chicago 
has an opportunity for a fellowship-trained pediatric 
otolaryngologist with patient care, teaching and 
research interests. 


Children's Memorial Hospital is affiliated with the 
Northwestern University Medical School. 


Please contact: 


Lauren D. Holinger, MD 


THE CHILDREN’S MEMORIAL HOSPITAL 
2300 Children’s Plaza, Box 25 
Chicago, Illinois 60614 
(312) 880-4457 





OTOLARY NGOLOGIST 


Busy clinical and surgical practice seeks BC/BE oto- 
laryngologist as second member of department. 


Located in tne northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational and 
recreationa opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including 
paid vacation and CME; pension and profit sharing 
plans; paid malpractice; health, life and disability 
benefits. 


For further information contact: 


W. EDWIN GOULD, MD 
13986 Maple Knoll Way 
Maple Grove, MN 55369 

(612) 420-5700 





Partnership 
of Choice 


Southern California Permanente Medical 
Group (SCPMG» is recognized as the nation's largest and most respected 
physician-managed, multi-specialty medical group. Our continued growth 
has created practice opportunities in a number of prime Southern California 
locations 


HEAD & NECK SURGEONS 


We previde you he freedom, technology and resources to focus on quality 
patient care, thescollaborative support of knowledgeable colleagues and 
the opportunity te make a significant contribution to your field. In addition, 
you will be eligibi= for partnership in two years. 


Our eompensation and benefits package includes: 
e Guaranteed practice and income e Paid educational and sabbatical leaves 
e Paidmalpractice insurance e Life, disability, medical and dental coverage. 


Send your curriculum vitae to: Irwin P. Goldstein, M.D., Associate Medical 
Director, SCPMG, Dept. 098, Walnut Center, Pasadena, CA 91188-8013. 
Or calt: (800) 54 -7946. 


Southern California Permanente 
Medical Group 
Partner=Practicing Good Medicine 


VG KAISER PERMANENTE 
MO 























Otolaryngologist 


VIRGINIA 


Opportunity in southwest 
Virginia for otolaryngologist 
to provide services to 
medical service population 
of 55,000. 


Solo practice with guaran- 
teed time off. Newly 
expanding pediatric serv- 
ices. New office building 
location. Very competitive 
financial package available. 


Beautiful mountain plateau 
area in Virginia with large 
lake. Nearby universities 
offer educational, cultural 
and athletic opportunities. 


Contact: 


Medical Staff Recru tment 
PULASKI 

COMMUNITY HOSPITAL 
P.O. Box 759 

Pulaski, VA 24301 

(703) 980-6822 





Pediatric 


Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all pnases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowamce and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


OM. 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children’sMedical Center 
Memphis, TN 38103 








Professional Opportunities 


NEW HAMPSHIRE: Upper Connecticut Valley. 
Flourishing community hospital seeks well-qualified, 
motivated otolaryngologist to establish ENT service 
and private practice. Beautiful area close to Ivy 
League campus, Sunapee Lakes, Vermont and New 
Hampshire ski areas. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 


NEW ENGLAND 
SEA COAST COMMUNITY 


A fully accredited 130-bed hospital located 1 
hours from Boston seeks a board-certified/ 
-eligible otolaryngologist who is interested in pri- 


vate fee-for-service practice. Coverage available. 
Financial assistance provided. Great beaches, 
sailing and fishing. Excellent schools in a safe, 
wholesome environment. Call or send CV to: 


PRESIDENT 


FALMOUTH HOSPITAL 
100 TER HEUN DRIVE, FALMOUTH, MA 02540 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


VIRGINIA/NORTH CAROLINA — Group and solo 
practices available for BC/BE otolaryngologists. 
Modern facilities. Financial guarantees. Locations 
include Chesapeake Bay area; Washington, DC 
suburb; central North Carolina. Send vitae: Janet 
Clayton, AM Care Physician Search, P.O. Box 2816, 
Durham, NC 27715. (800) 477-0600. 


Faculty Positions 


OTOLARYNGOLOGY-Head and Neck Surgeon— 
The Department of Otolaryngology-Head and Neck 
Surgery, Medical College of Virginia, Richmond, 
Virginia has an opening for a full-time assistant or 
associate professor, beginning November 1990. The 
candidate must be BC or BE. Expertise in head and 
neck surgery is required and necessary. Experience 
in pediatric otolaryngology is desirable but not 
essential. Contact: Dr. George Williams at (804) 786- 
3965. Or send current CV to: Department of 
Otolaryngology-Head and Neck Surgery, MCV Sta- 
tion, Box 146, Richmond, VA 23298-0146. We are an 
affirmative action, equal opportunity employer. 


THE DIVISION OF OTOLARYNGOLOGY of the 
University of South Florida College of Medicine is 
seeking a full-time otolaryngologist, BC, with a spe- 
cial interest in otology-neurotology at the assistant 
professor level. A fellowship in otology-neurotology 
is preferred. The position is tenure earning and 
involves clinical practice, resident teaching, and 
research. Contact: Loren J. Bartels, MD, USF COM 
MDC Box 16, 12901 Bruce Downs Boulevard, 
Tampa, FL 33612. (813) 974-2411. The University of 
South Florida is an equal opportunity/affirmative 
action employer 


The University of Texas Southwestern Medical 
Center is seeking a board-certified/board-eligible 
otolaryngologist to join a growing Department of 
Otorhinolaryngology as a full-time assistant pro- 
fessor. Pediatric otolaryngology fellowship or 
extensive experience required; interest in pedi- 
atric otology desirable. The position is available 
July 1991. Please send a curriculum vitae and 
three references to: 


Orval E. Brown, MD 


Chairman, Division of Pediatric Otolaryngology 
Department of Otorhinolaryngology 


The University of Texas Southwestern 
Medical Center at Dallas 


5323 Harry Hines Boulevard 
Dallas, TX 75235-9035 @ (214) 688-3103 


The University of Texas Southwestern Medical 
Center at Dallas is an equal opportunity/affirma- 
tive action employer. 








Academic Position 


in 


Otolaryngology 


The Department of Otology and 
Laryngology of the Harvard 
Medical School seeks a qualified 
otolaryngologist for a full-time 
academic position at the level of 
instructor or assistant professor 
at the Brigham and Women's 
Hospital and Beth Israel 
Hospital. 

Board-eligibility or -certification, 
interest and ability in general 
otolaryngology, clinical care, 
teaching, and research required. 
Individuals with documented 
research experience preferred. 


Please send curriculum vitae to: 


Marshall Strome, MD 
333 Longwood Avenue 
Boston, MA 02115 


The Harvard Medical School is 
an equal opportunity/affirmative 
action employer. Qualified 
female and minority applicants 
are encouraged to apply. 


Full-Time 
Faculty 
Positions 


University of Kansas 
School of Medicine 


Kansas City, Kansas 


The Department of Otolaryngology’s 
new chairman is recruiting general oto- 
laryngologists and those with subspe- 
cialty training at the assistant and 
associate professor level. 


Full-time university hospital positions as 
well as two combined appointments with 
the Kansas City VA Hospita! are avail- 
able. Qualifications include board- 
certification/-eligibility, strong academic 
training and basic or clinical research 
skills, and eligibility for Kansas licensure. 


Send CV and three references to: 


Larry A. Hoover, MD 
Department of Otolaryngology 


University of Kansas 


School of Medicine 
39th and Rainbow 
Kansas City, KS 66103 


An equal opportunity/ 
affirmative action employer. 


Recruitment for 


Head and Neck Oncology Surgeon 


Position became available December 1990 


UNIVERSITY OF TEXAS SYSTEM 
M.D. ANDERSON CANCER CENTER 


Position available for a full-time assistant professor in the Department of 
Head and Neck Surgery, University of Texas M.D. Anderson Cancer Center 
in the Medical Center of Houston, Texas. The position offers excellent 
opportunities for clinical and academic growth in the field of head and 
neck oncologic surgery. The opening for this position is immediate. 


Candidate must have experience in head and neck surgical oncology. 
Subspecialization training preferred but not mandatory. 


Interested candidates please send curriculum vitae to: 


M.D. ANDERSON CANCER CENTER 


Department of Head and Neck Surgery 
Attention: Helmuth Geopfert, MD, Professor and Chairman 


1515 Holcombe Boulevard @ Houston, TX 77030 
FAX: (713) 794-4662 @ For more information call: (713) 792-6920 


The University of Texas M.D. Anderson Cancer Center 
is an equal employment opportunity employer. 





$ 


For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
State-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come apartofa | 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find out more, 
contact... 


Sioux Empire 
Medical Center 


\ Carl Hinson 
\ 120C S. Euclid Ave. 
Suite 320 MB1 


Sioux Falls, SD 57105 


1-800-468-3333 





OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 


community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 






OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in western Massachusetts. 











NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 








This opportunity offers: 






= Competitive salary and benefit programs. 

@ Membership in a 35-physician group. 

m Rapidly growing prepaid membership. 

m An environment that encourages innovative approaches to 
health care delivery. 

m Group paid full coverage malpractice insurance. 

m Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 

Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road @ P.O. Box 4011 @ Farmington, CT 06034-4011 
















An equal opportunity/affirmative action employer 
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Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOGY 


Aone year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 
oto-neuro surgical center. A stipend and 
insurance package is available. 
Application and CV may be mailed to: 

Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 

1616 13TH AVENUE 

SUITE 100 

HUNTINGTON, WEST VIRGINIA 25701 


PEDIATRIC 
OTOLARYNGOLOGY 
FELLOWSHIP 


July 1, 1992 


Children’s Hospital 
Boston, Massachusetts 


Contact: 
Gerald B. Healy, MD 
Children’s Hospital 

300 Longwood Avenue 
Boston, MA 02115 


Temporal Bone Surgical 
Dissection Courses 


Viel 


Michigan Ear Institute 
Providence Hospital 


Southfield, Michigan 
Jack M. Kartush, M.D. 


Program 
Director 


Faculty T. Manford McGee, M.D. 
Malcolm D. Graham, M.D. 


Michael J. LaQouere, M.D. 


Intensive five-day courses emphasize 
temporal bone dissection relevant to 
the otologic surgeon and resident. 
All dissection equipment is included. 


COURSE DATES 


1990: October 1-5 
November 5-9 
April 8-12 
May 20-24 
October 7-11 
November 11-15 


Tuition: $900.00 (Residents $500.00) 


For further details please contact: 
Judy Fekeci - Michigan Ear Institute 
27555 Middlebelt Rd. 

Farmington Hills, MI 48018 
(313) 476-4622 © Fax (313) 476-7390 


E. 





Laboratory Research 
Fellowship 


Head & Neck Oncology 


July 1, 1991 - June 30, 1992 


Laboratory training in area of resident’s interest including 
biochemistry, genetics, immunology, or molecular biology. 


Qualifications: MD, resident in training with interest in 
pursuing career in head and neck surgery/oncology. 


Stipend: $38,000 


Address correspondence to: 


Stimson P. Schantz, MD 
c/o Mr. Paul S. Nicholson, Head & Neck Surgery 


MEMORIAL SLOAN-KETTERING 
CANCER CENTER 
1275 York Avenue 
New York, New York 10021 


Join us July 28-31, 1991 for a unique opportunity to 
mix a SUMMER FAMILY VACATION OPPORTUNITY with 
great MEDICAL EDUCATION. Sun Valley offers an 
amazing assortment of summer outdoor recreation 
activities. In addition to excellent fly fishing, there 
is tennis, golf, mountain biking, roller blade skating, 
outdoor ice skating (yes even in July), swimming, 
boating, hiking, gliding (soaring), hot air ballooning, 
float trips, horseback riding, and great mouwntain 
scenery. 


Ñ 


tutulle 


RETREAT There are programs at Sun Valley for children of all 
in ages including playschool (<6), "Young Summer"(7-10) 
OTOLARYNGOLOGY- and “Teen Summer"(11-18). 
HEAD & NECK S Vall by d fligh d 
un Valley is easy to get to by direct flight or drive 
SURGERY from Twin Falls, Idaho Falls, Boise, or Salt Lake City. 
Advice for travel can be obtained from the course 
July 28-31, , 
. directors (Bill Richtsmeier 301/955-2307 or Jim 
199] Kelly 301/828-2151), Sun Valley (208/622-4111) or 
your travel agent. 
Sponsored by the Department of 
Otolaryngology-Head & Neck Surgery An extended stay at the convention rate is available. 


There are many different types of accommedations 
~~ 
N 


available from hotel type rooms in the Sun Valley Lodge, 
to condos of varying size and cost. Contact Sun Valley 
directly for room reservations and information. 

; The retreat offers an outstanding faculty including: 

Dr Charles Cummings, Dr. Jack Gluckman, Dr. John 

House, Dr. Larry Hoover, Dr Bob Ossoff, Dr Glen 

Peters and distinguished faculty from Johns Hopkins. 


Ps A p Registration is $375, and limited to 40 participants. 


x 
Johns Hopkins School of Medicine 
and 
Greater Baltimore Medical Center 


Contact: James H Kelly, MD, 6701 N Charles St, 
Baltimore, Maryland 21204 
(301) 828-2151 
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RYNATAN 2° 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-S 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 








Description RYNATAN?® is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate Smg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlospheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No longterm animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies - 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN?® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). . 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. # 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC f 
0037-0715-68). ' i 
Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat— 
above 40°C (104°F). Y 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-—30°C (59°F—86°F); protect from freezing. P 
*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe. Y 


Sf 
WALLACE LABORATORIES ~ 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Wy, WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
A Cranbury, New Jersey 08512 


Printed in U.S.A. Rev. 6/88 


For Rhinorrhea and Congestion? 


- Multi-Patient 
` Prescription 


- B.I.D. Titratable Tablets - Convenient Oral Syringe 
° B.1.D. RYNATAN’-S* : ¢ By Prescription Only 


RYNATAN 22. 


TITRATABLE TABLETS nF PEDIATRIC SUSPENSION 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 ma; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. p (5 mL) phenyleph g 


chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


~ #Patent pending. RYNATAN*-S is the combination of RYNATAN* Pediatric Suspension 
a fl oz) and a 10 mL calibrated oral syringe. 


) {When used for symptomatic relief of coryza and nasal congestion in allergic rhinitis or 


the common cold. WALLACE LABORATORIES ~ “RE 


' Divisiomof Carter-Wallace, Inc. 
"Please see "a following page for prescribing information. i rye © 1989 Carter-Wallace, Inc. y,, Cranbury, New Jersey08512 
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Otolaryngology- 


«> Head &Neck 
Surgery 


Indomethacin Inhibition 


~ of the Middle Ear Bone Resorption 
K. Adachi, R. A. Chole, J. Yee 


` 





Endoscopic and Computed Tomographic Findings 


in Ostiomeatal Sinus Disease 
R. A. Jorgensen 


5-Year Results of Cisplatin and Fluorouracil Infusion 


in Head and Neck Cancer 


J. R. Jacobs, K. K. Fu, L. D. Lowry, 
x R. L. S. Doggett, T. F. Pajak, M. Al-Sarraf 


Official publication for American Academy of Facial Plastic and 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery, 
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Shoring 


Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide"™ 


E \\/ater-based formulation 
proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid’? 


E Superior to cromolyn sodium In 
relieving total hay fever symptoms’ 


VANCENASE AQ 


er Declomethasone dipropionate, 
monohydrate Nasal Spray, 0.042%’ 


Water-based formulation for 
greater patient comfort’ 


‘Calculated on the dried basis. 

Nasalide (flunisolide) is a registered trademark of Syntex Laboratories, Inc. 

Please see brief summary of prescribing Information and references on following page. 

Copyright © 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 
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References: 1. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of two dosing regimens of 
beclomethasone dipropionate aqueous nasal spray and flunisolide nasal spray in the treatment of acute sea- 
sonal rhinitits. immuno! & Allerg Pract. 1987;1X(5):165/11-170/16. 2. Anderson P, Boyd G, Chatterjee SS, et al. 
A comparison of beclomethasone dipropionate aqueous nasal spray and beclomethasone dipropionate pres- 
surized nasal spray in the ement of seasonal rhinitis in adults and children. Clinical study report, 1985. 
3. Morrow-Brown H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
spray and sodium a gt nasal spray in the management of seasonal allergic rhinitis. Allergol Immu- 
nopathol. 1984;12:355-3 


VANCENASE* AQ : 
brand of beclomethasone dipropionate, monohydrate 


Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in tne absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa. 
VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
af removal. 
linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
pA toms due to ports can occur after stopping treatment, depending on the severity of the disease. 
ONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
Sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
peers for discontinuing oral steroid therapy. 

RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely, When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray 

If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 


pray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal poly s, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENAS nO Nasal Spray should be 
Considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

use of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent lega septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
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Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed 

Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
roids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate. 

Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
etnias Hagel use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
received placebo in these studies, implying that these complaints may be related to vehicle components of 
the formulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been ors following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
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Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
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What 
will you tell her 
about 
screening 
mammography? 


Many of your patients will hear about 
screening mammography through a program 
launched by the American Cancer Society and 
the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along 
with your regular breast examinatiens and 
their monthly self examinations, offers the 
best chance of early detection of breast cancer, 
a disease which will strike one woman in 10. 

If you have questions about breast cancer 
detection for asymptomatic women. please 
contact us. 
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90 Park Avenue 
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GN Porter Memorial Hospital 


~ Rocky Mountain Symposium: 
The Multidisciplinary Approach to 
_ Head and Neck Cancer 


JULY 26 - 30, 1992 April 5 & 6, 1991 


SAN FRANCISCO MARRIOTT HOTEL 1. State-of-the-art presentations regarding surgery, 


SAN FRANCISCO, CALIFORNIA mete E wae te ix) oh 
2. Discussion of new and evolving principles in the 


care of patients with head and neck malignancy 
Sponsored by: such as the use of markers and flow cytometry. 
3. Emphasis on the multidisciplinary approach with 
demonstration treatment panel. 
The symposium is sponsored by the Cembined _ , 
Medical Staff Office of the Porter Memorial Hos- ~ 
pital and the Swedish Medical Center. 
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HEAD AND NECK CANCER 
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‘You need an antibiotic 
that works here!. 
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~CEFTIN ffs: 


Xx 


(cefuroxime axetil] 5 


| 7 | 125, 250, and 500 mg Film-Coated, Easy-to-Swaliow Tablets. 
BID oral cephalosporin therapy with the proven community spectrum 
Allen & Hanburys / Q 
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Ceftin® (ceturoxime axetil) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 

WITH TO ANY PATIENT WHO TRATED 


D 

SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAG- 

TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 

ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY RES. 

colitis has been r with the use of cephalo- 

); therefore, it Is Important to 

consider Its diagnosis in patients who develop diarrhea in association with 


antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
oo and colestipol resins have been shown to bind the toxin 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 


mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
should also be considered. 


PRECAUTIONS: General: if an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs during 
measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 

information for Patients: (Pediatric) Ceftin is only available in tablet form. 

was well tolerated by children who could 

the tablet whole may 
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Cinistix®, Tes-Tape®). As a false-negative result may occur in the ferricyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving Ceftin 


the alkaline picrate method. 
Carcinogenesis, Mutagenesis, impairment of Fertility: Although no long-term 
studies in animais have been performed to evaluate carcinogenic potential, no 
mutagenic potential of cefuroxime was found in standard laboratory 
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women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 


Tablets = ADVER : 

mation for Patients: (Pediatric)). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence with the recom- 


. In s 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
Ceftin Tablets. Of the patients treated with Ceftin Tablets who reported a history 
of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
patients experienced a delayed hypersensitivity reaction to Ceftin Tablets. 
Central Nervous System: Headache occurred in fewer than 0.7% of patients, 
and dizziness occurred in fewer than 0.2% of patients. 
Other: Vaginitis occurred in 1.9% of female patients. 
Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients) 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed 


or 
Adverse Reactions: Allergic re including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic sah et 
inc Stevens n 


syndrome, erythema multiforme, toxic epidermal necro- 
abdominal pain, hemo- 


pancytopenia, and agranulocytosis 
Allen Hanburys wg 
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EIGHTH BRITISH ACADEMIC CONFERENCE 
IN OTORHINOLARYNGOLOGY 
At: DUBLIN—IRELAND 
July 28th—August 2nd 1991 


Distinguished international contributors will present and ds- 

cuss recent developments in otorhinolaryngology. Topics will 

include: 

1. Functional endoscopic nasal and sinus surgery. 

2. Head and neck cancer/Skull base surgery. 

3. Facial plastic and reconstructive surgery. 

4. Sleep apnoea and snoring. 

5. Middle ear surgery—state of the art. 

6. Auditory implants and hearing aids. 

Daily instructional sessions in small seminar groups. 

Daily audiovisual programme. 

Full social programme for members and guests. 

Scientific and Trade Exhibitions. 

Enrollment fee—£425 Full 

£175 Associate 
£ 60 Guests 

CME accreditation Category 1 (18 hours) 

Those interested should apply to: Mrs. T. Croom-Johnson. 
Meadow Cottage, 
36 Church Walk, 
Wellesbourne, 
Warwickshire CV35 9CT, 
UK 





PEDIATRIC AIRWAY ENDOSCOPY COURSE 


PURPOSE: To instruct and familiarize physicians with the art and tech- 
nique of pediatric airway endoscopy. Laboratory sessions will provide 
hands-on instructions in the use of flexible and rigid endoscopy. Didac- 
tic sessions will provide a comprehensive overview of pathephysiology, 
differential diagnosis of airway diseases, and the assessment of appro- 
priate instrumentation for various conditions. 


APRIL 18, 19, 20, 1991 
St. Louis Children’s Hospital 
St. Louis, Missouri 
Rodney P. Lusk, M.D., Director 
Lauren D. Holinger, M.D., Co-Director 
For further information contact 
Marilyn Crawshaw: (314) 454-2138 
(Sponsored by Washington University School of Medicine, 
St. Louis, this course is approved for 21.5 hours CME.) 


NOVEMBER 6, 7, 8, 9, 1991 
The Children’s Memorial Hospital 
Chicago, Illinois 

Lauren D. Holinger, M.D., Director 
Rodney P. Lusk, M.D., Co-Director 

For further information contact 

Geri Miseska: (312) 880-4457 
(Sponsored by Northwestern University Medical School, 
this course is approved for 30 hours CME.) 
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House SYNS INSTITUTE 






TEMPORAL BONE SURGICAL DISSECTION COURSES - 1991 











Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 
special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts ef live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
practiced by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group, Inc.) 


January 13-18, 1991 May 19-24, 1991 October 13-18, 1991 
February 3-8, 1991 June 9-14, 1991 November 17-22, 1991 
March 10-15, 1991 September 8-13, 1991 December 8-13, 1991 


April 7-12, 1991 
Physicians $1,100.00 Residents $875.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute ¢ 2100 West Third Street, Los Angeles, California 90057 © (213) 483-4431 Ext. 7079 


What trends exist 
among medical groups today? 








Available now... Medical Groups in the U.S.—A Survey of Practice 


@ 19% Medical Groups : Characteristics 1990 Edition is the ideal reference for anyone interested in 
Edjnon oF | ° ° ° ° 
| A Survey of . current trends or involved with planning for the ongoing success of an 
| s ;, Characteristics: > | existing group. 


Medical Groups in the U.S. is the only source of comprehensive information 
on medical groups. It summarizes and analyzes the latest survey data and 
census information for more than 16,000 medical groups throughout the 
country. 


Backed by the authority of the AMA 
The data you'll find in this reference is derived from the AMA Masterfile, 
the only database maintained on all U.S. physicians. 











Some specific areas of information addressed in the book: 


e number of groups e managed care impact 
Medical Groups e group size e hospital relationships 
in the U.S.— e specialty composition e medical facilities 
~~ e geographic distribution e business equipment 
A Survey of e organizational characteristics 
Practice Here’s how you can order your copy now! 
Characteristics Order this latest version of Medical Groups in the U.S.—A Survey ef 


Practice Characteristics 1990 Edition. Order Number OP 390390. 
AMA Member $60, Non-member $90. Call 1-800-621-8335 and charge 
payment to your MasterCard or Visa. 
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Transderm Scop’ 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scdp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scép provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scép should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scép should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scép should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scép should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not Known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scdp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop Is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction Is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations: confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawai: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scop system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scōp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soapand water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86 F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


Cal. B-A 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scdp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979:2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine" 
(P=0.05). 
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AMA MANUAL 
OF STYLE 


The one to consult 


hether it’s a multi-volume work or a 
short article, you'll find the write stuff in 
the AMA Manual of Style. 

This 8th Edition, a major revisicn, is the stand- 
ard among medical publishers. All major aspects 
of manuscript preparation are covered in five 
sections which outline: ® Preparingan article for 
publication @ Style © Terminology*® Measure- 
ment and Quantitation @ Technica. Information 
and Bibliography. 

You'll find everything you need to make your 
article a success including: @ Legal and Ethical 
Matters @ Grammar @ Punctuation ® Word Use 
e Foreign Words and Phrases @ Duacritics 
e Abbreviations @ Units of Measuse @ Numbers 
and Percentages @ Mathematics @ Statistics 
e Production and Printing Terms © Editing and 
Proofreading Marks è Eponyms @ Nomenclature 
e Greek Alphabet @ Virus Names ® SI Units and 
Conversion Tables ¢ Expanded Collection of 
Graphs and Charts @ Bibliography Resources 
for On-Line Databases. 

Next time you have a question about making 
your medical writing more clear, cencise and 
accurate, be ready with one simple-answer — the 
AMA Manual of Style. Order your copy today! 


1988/377 pp/4351-X/$26.95 
Want it faster? Call FREE 
1-800-638-0672 / 


from anywhere 
in the U.S. 





Yes, send me copies of AMA Manual of 
Style (4351-X) at $26.95 per copy. If not com- 
pletely satisfied, | may return the beok within 30 
days at no further obligation (US cnly). 


Y 





Payment Options 
Save postage and handling charges by en- 
closing your payment. 


O Check enclosed O Bill me 
O VISA O MasterCard O AmEx 


Card # 





Signature /P.O. # 


Name 





Address 





- 


City/State/Zip 


A 





Williams & Wilkins 
428 East Preston Stree: 
Baltimore, MD 21202 
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(pseudoephedrine HCI 120 mg and guaifenesin 250 mg) 






















Sa Thick respiratory secretions are the worst part of 
seers sinusitis or a cold. Guaifed can break through this 
¿© congestion with the first dose. This helps open sinus 
ie and bronchial passages for freer breathing. 


Guaifed contains pseudoephedrine HCI, an effective 
nasal decongestant, and guaifenesin, a proven 
expectorant. 


— There are no antihistamines in Guaifed. 


— The patient is comfortable without feeling 
drowsy or dried out. 


fa Guaifed is designed to release pseudoephedrine HCI 
> over a prolonged period and to release guaifenesin 
immediately. It also provides a convenient b.i.d. 
dosage schedule. 
Count on Guaifed when you want to break up sinus 
congestion or a chest cold. Also available as 
Guaifed-PD® Capsules (pseudoephedrine HCI 
60 mg and guaifenesin 300 mg). 





Break through the 
congestion. 
GUAIFED® Capsules 


(pseudoephedrine HC! 120 mg 
and guaifenesin 250 mg) 


GUAIFED-PD° Capsules 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 


Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe coronary artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease, 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease, diabetes 
or thyroid disease and in patients who exhibit difficulty in 
urination due to enlargement of the prostate gland. Check 
with a physician if symptoms do not improve within 7 days or 
if accompanied by high fever, rash or persistent headache. 
Drug Interactions: Do not take this product if you are pres- 
ently taking a prescription drug for high blood pressure or 
depression, without first consulting a physician. MAO inhibi- 
tors and beta adrenergic blockers may increase the effect of 
sympathomimetics. Sympathomimetics may reduce the 
antihypertensive effects of ee mecamylamine, 
reserpine and veratrum alkaloids. Pseudoephedrine hydro- 
chloride may increase the possibility of cardiac arrhythmias 
in patients presently taking digitalis glycosides. 
Pregnancy: ict pale tn 34 B. It has been shown that 
pseudoephedrine hydrochloride can cause reduced aver- 
age weight, length, and rate of skeletal ossification in the 
animal fetus. 


Nursing Mothers: Pseudoephedrine is excreted in breast 
milk; use by nursing mother is not recommended because 
of the higher than usual risk of side effects from sympatho- 
mimetic amines for infants, especially newborn and prema- 
ture infants. 


Geriatrics: Pseudoephedrine should be used with caution 
in the elderly because they may be more sensitive to the 
effects of the sympathomimetics. 


WARNINGS: Do not take this product for persistent or 
chronic cough such as occurs with smoking, asthma, or 
emphysema, or where cough is accompanied by excessive 
secretions except under the advice and supervision of a 
physician. This medication should be taken a few hours 
prior to bedtime to minimize the possibility of sleepless- 
ness. Take this medication with a glass of water after each 
dose, to help loosen mucus in the lungs. 

ADVERSE REACTIONS: Adverse reactions include nau- 
sea, cardiac palpitations, increased irritability or excite- 
ment, headache, dizziness, tachycardia, diarrhea, 
drowsiness, stomach pain, seizures, slowed heart rate, 
shortness of breath and/or troubled breathing. 

DOSAGE AND ADMINISTRATION: GUAIFED® CAP- 
SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 

GUAIFED-PD® CAPSULES Adults and children over 12 
years of a 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 


Distributed by 


Muro 


Pharmaceutical, Inc. 
Tewksbury, MA 01876-9987 


© Muro Pharmaceutical, Inc. — 1989 


2000-0311 B-4002-8 
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Current 
Communications Inc. 


MAKE EVERY MINUTE COUNT! 


Efficient people get more from their time. 
Don't lose those "wasted minutes" in every day! 


ANNOUNCING 


CURRENT COMMUNICATIONS: 


OTOLARYNGOLOGY audio cassette tapes 
that keep you right up to date by reviewing 
current otolarygology journals for you in an 
easy listening format. 


$79.° U.S. subscription for 12 monthly tapes. 
Send check or money order payable to: 


CURRENT COMMUNICATIONS INC. 


BOX 080580 


ROCHESTER, MICHIGAN, 48308-0580 


Subscribe Today! 





Hi Vallen 
RETREAT 
OTOLARYNGOLOGY- 


HEAD & NECK 
SURGERY 


July 28-31. 
1991 


Sponsored by the Department of 
Otolaryngology-Head & Neck Surgery 


aX MW d 


N 
Johns Hopkins Schoo! of Medicine 
and 
Greater Baltimore Medica! Center 


Join us July 28-31, 1991 for a unique oppertunity to 
mix a SUMMER FAMILY VACATION OPPORTUNITY with 
great MEDICAL EDUCATION. Sun Valley offers an 
amazing assortment of summer outdoor recreation 
activities. In addition to excellent fly fishing, there 
is tennis, golf, mountain biking, roller blade skating, 
outdoor ice skating (yes even in July), swimming, 
boating. hiking. gliding (soaring). hot air ballooning, 
float trips. horseback riding, and great mountain 
scenery. 


There are programs at Sun Valley for children of all 
ages including playschool (<6). "Young Suwmmer"(7-10) 
and “Teen Summer"(11-18). 


Sun Valley is easy to get to by direct flight or drive 
from Twin Falls, Idaho Falls.. Boise, or Salt Lake City. 
Advice for travel can be obtained from the course 
directors (Bill Richtsmeier 301/955-2307 or Jim 
Kelly 301/828-2151). Sun Valley (208/622-4111) or 
your travel agent. 


An extended stay at the convention rate is available. 
There are many different types of accommodations 
available from hotel type rooms in the Sun Valley Lodge, 
to condos of varying size and cost. Contact Sun Velley 
directly for room reservations and information. 


The retreat offers an outstanding faculty including: 
Dr Charles Cummings. Dr. Jack Gluckman. Dr. John 
House. Dr. Larry Hoover. Dr Bob Ossoff. Dr Glen 

Peters and distinguished faculty from Johns Hopkins. 


Registration is $375. and limitea to 40 fparticipanss. 


Contact: James H Kelly, MD, 6701 N Charles St, 
Baltimore, Maryland 21204 
(301) 828-2151 
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Doctor 
Guilty or 
innocent? 





Collective action by independently Case in point: 
practicing physicians can violate 
U.S. antitrust laws, and 
physicians must proceed 


Have you ever discussed your fees with another physician? 
Or shared your feelings about an HMO or PPO plan with other 
MDs in town? Unless the doctors you talked to were your 


ney partners, you may have violated U.S. antitrust laws and could 
face criminal prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced and stripped of 
your license. 

This may be the most important The American Medical Association, Office of the General 

book you'll ever read: Counsel, has published this book to help you avoid 

Pallective antitrust pitfalls and nic oon your ability to bargain 

Negotiation effectively with payors. 

and Antitrust 

A Guide for Physicians 


` To Order, Call Today: 1-800-621-8335 


Price: $5.00 (AMA Members) 
$7.50 (Non-members ) 





American Medical Association 
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Thick mucus can significantly 
increase the pain and discomfort of 
sinusitis. When thick mucus 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients’ relief by increasing the 
output of thin respiratory tract 
secretions and helping to drain 
. mucopurulent secretions from the 
| sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 


ORGANI DIN Tablets ' 
iodinated glycerol 


Liquefies mucus to promote sinus drainage 





| Wy, WALLACE LABORATORIES ae 
W, Division of Carter-Wallace, inc. sea 
® 


Cranbury, New Jersey 08512 Please see following page for prescribing information, © 1990 Carer-Wallace, Inc. — 





ORGANIDIN 


(iodinated glycerol) 
Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 

ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
en. cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
Caution or avoid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibil ty to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: lodides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir—1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 


HOW SUPPLIED 
ORGANIDIN is available as: 


Tablets: round, scored, rose-colored tablets. in bottles of 100 (NDC 
0037-4224-40). 


Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 


Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211 -10), 


Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W, Cranbury, New Jersey 08512 
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You are invited to attend the 
annual spring meeting of the 


WEST VIRGINIA 
ACADEMY OF OTOLARYNGOLOGY- 
HEAD AND NECK SURGERY, INC. 


at The Greenbrier 
White Sulphur Springs 
West Virginia 


May 24 - 27, 1991 


Guest Speakers 
Richard T. Farrior, M.D., F.A.C.S. 
Michael E. Glasscock, III, M.D. 
David E. Schuller, M.D., F.A.C.S. 


Registration fee: $150 


Apply to: 
F . T. Sporck, M.D. 


Post Office Box 1628 
Charleston, WV 25326-1628 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 

April 19-21, 1991 | 
September 13-15, 1991 
January 17-19, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 
Dissections 


*Mastoidectomy *Canal Wall Up & Down Techniques 
“Facial Recess Techniques § *Cochlear Implant Approaches 


*Endolymphatic Sac Surgery *Tympanoplasty Techniques : 
*Stapedectomy Techniques *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 


AMA CME Credits Category 1:24 


For Further Information, contact: 
Arthur Tortorelli, Technical Director 
Temporal Bone Laboratory 

New York Eye & Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 

(212) 979-4196 


Acting Chairman, 

Department of Otolaryngology /HNS 
Charles P. Kimmelman, M.D. 
Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 

Timothy J. Siglock, M.D. 

Toni Levine, M.D. 

Stanley Yankelowitz, M.D. 
Christopher Linstrom, M.D. 
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Entex LA 


PHENYLPROPANOLAMINE HCI 
GUAIFENESIN 








No Antihistamines 
With no drying or drowsiness 


A Deco t* 


What Sinusitis And 
hitis Patients Need: 


To open up nasal and sinus passages to relieve pain 


A Moisturizing Expectorant 


To thin viscous respiratory secretions so coughs become more productive 


There’s Nothing Antihisfamine About It. 





ENTEX® LA (phenylpropanolamine HC!/guaifenesin) 


DESCRIPTION: Each ENTEX LA orange, scored, long-acting tablet for oral 
administration contains phenylpropanolamine hydrochloride......... 75 mg 


This product contains ingredients of the following therapeutic classes: 
decongestant and expectorant. 

Phenylpropanolamine hydrochloride is a decongestant having the chemical 
name, benzenemethanol, o.-(1-aminoethyl)-, hydrochloride (R*,S*), (4, with 
the following structure: 


oo 
| l 


OH NH, 


Guaifenesin is an expectorant having the chemical name, 1,2-propanediol, 3- 
(2-methoxyphenoxy)-, with the following structure: 
OH 
va Oe 


OCH, 


Inactive Ingredients: Each tablet contains carbomer 934 P. compressible 
sugar, docusate sodium, FD&C Yellow No. 6 Aluminum Lake, hydroxypropyl! 
cellulose, hydroxypropy! methylcellulose, polyethylene glycol, silicon 
dioxide, stearic acid, titanium dioxide, and zinc stearate. 

CLINICAL PHARMACOLOGY: Phenylpropanolamine hydrochloride is an 
a-adrenergic receptor agonist (sympathomimetic) which produces 
vasoconstriction by stimulating a-receptors within the mucosa of the 
respiratory tract. Clinically, phenylpropanolamine shrinks swollen mucous 
membranes, reduces tissue hyperemia, edema, and nasal congestion, and 
increases nasal airway patency. Guaifenesin promotes lower respiratory tract 
drainage by thinning bronchial secretions, lubricates irritated respiratory tract 
membranes through increased mucous flow, and facilitates removal of 


ENTEX® LA (phenylpropanolamine HC\/guaitenesin) 


viscous, inspissated mucus. As a result of these drugs, sinus and bronchial 
drainage is improved, and dry, nonproductive coughs become more 
productive and less frequent. 

INDICATIONS AND USAGE: ENTEX LA is indicated for the symptomatic 
relief of sinusitis, bronchitis, pharyngitis, and coryza when these conditions 
are associated with nasal congestion and viscous mucus in the lower 
respiratory tract. 

CONTRAINDICATIONS: ENTEX LA is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral 
vascular disease, increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew ENTEX 
LA tablets prior to swallowing. 

Drug Interactions: ENTEX LA should not be used in patients taking 
monoamine oxidase inhibitors or other sympathomimetics. 
Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5- 
hydroxyindoleacetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA) 
Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with ENTEX LA. It is also not known whether ENTEX LA can 
Cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. ENTEX LA should be given to a pregnant woman only 
if clearly needed. 

Nursing Mothers: It is not known whether the drugs in ENTEX LA are 
excreted in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nursing or to discontinue 
the product, taking into account the importance of the drug to the mother. 
Pediatric Use: Safety and effectiveness of ENTEX LA tablets in children 
below the age of 6 have not been established 


ENTEX® LA (phenylpropanolamine HC|/quaitenesin) 


ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These 
reactions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is 
convulsing, comatose, or has lost the gag reflex, inawhich case perform 
gastric lavage using a large-bore tube. If indicated, tollow with activated 
charcoal and a saline cathartic. Since the effects of ENTEX LA may last up to 
12 hours, treatment should be continued for at leas! that length of time 
DOSAGE AND ADMINISTRATION: Adults and children 12 years of age 
and older—one tablet twice daily (every 12 hours); children 6 to under 12 
years—one-half (1/2) tablet twice daily (every 12 hours). ENTEX LA is not 
recommended for children under 6 years of age. Tabléts may be broken in 
half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing. 

HOW SUPPLIED: ENTEX LA is available as an orange. scored tablet coded 
with “ENTEX LA” on one side and “0149 0436" on the scored side. 

NDC 0149-0436-01 Bottle of 100: NDC 0149-0436-05 Bottle of 500. 
CAUTION: Federal law prohibits dispensing these products without 
prescription 

ENXLA-Y1 REVISED JULY 1988 
ENTEX LA-Manufactured by Eaton Laboratories, Inc.. Manati, Puerto Rico 
00701 





* As with all products containing a decongestant, some patients 


may expenence nervousness, insomnia, restlessness, headache, 
nausea, Or imitation when using ENTEX LA. These 
reactions seldom require discontinuation of therapy. 


Norwich 


Norwich Eaton Pharmaceuticals, Inc 


A Procter & Gamble Company 
Norwich, New York 13815-1709 
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The only oral antibiotic indicated for sinusitis 


- AUGMENTIN 


t  omoxiilin/cavulanote potassium 


First-line for all the right reasons 


*Ptease see brief summary of prescribing information on 
adjacent page. Clinic = success rate for sinusitis was greater SmithKline Beecham 


than 99%. Lata on fite, Medical Department, Pharmaceuticals 
SmithKline Beecham m Phavesereuticals, 


©SmithKlise Beecham, 1991 Philadelphia, PA 19101 
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Brief Summary of Prescribing Information 

Indications and Usage: Augmentin is indicated in the treatment of infections 
peed Susceptible strains of the designated organisms in the conditions 
isted below: 

Lower Respiratory Infections caused by B-lactamase-producing strains of 

Hemophilus influenzae and Branhamella catarrhalis. 

Otitis Media caused by B-lactamase-producing strains of Hemophilus 

influenzae and Branhamelia catarrhalis. 

Sinusitis caused by 8-lactamase-producing strains of Hemophilus influenzae 

and Branhamella catarrhalis. ; 

Skin and Skin Structure Infections caused by B-lactamase-producing strains 

of Staphylococcus aureus, E. coli, and Klebsiella Sop. j ; 

Urinary Tract infections caused by B-lactamase-producing strains of E coli. 

__ Klebsiella spp. and Enterobacter spp. PA i Ek 

While Augmentin is indicated only for the conditions listed above, infections 
Caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore. mixed infections caused by 


ampicillin susceptible es and Spt ange roducing organisms suscep- 


tible to Augmentin should not require the addition of another antibiotic. 


teriological studies, to determine the causative organisms and their suscepti- 


bility LW Augmentin, should be performed together with any indicated surgical 
procedures. 
Therapy may be instituted prior to obtaining the results from bacteriological 


and Susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the 6-lactamase-producing organisms listed above. Once the results are 
known, therapy should be adjusted, if appropriate. Jig Ke Hed 
$: A history of allergic reactions we icillin is a contraindication. 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
fo seit EY REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 
OWING PA ERAL T 0 A 
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ALS WITH 0 A HIS- 
TORY OF SENSITIVITY TO EAE ALLERGENS. THERE HAVE BEEN REPORTS 


OF INDIVIDUALS WITH A 
XPERIENCED 


RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MA N 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 

Precautions: General: While ps gra possesses the characteristic low 
toxicity of the penicillin group of antibiotics, periodic assessment of organ 


a functions, including renal, hepatic and hematopoietic function, is advis- 
a 


e during prolonged therapy. j ; N, 

A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. : 

he possibility of superinfections with mycotic or bacterial pathogens should 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted. h S 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin. 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the hyperuricemia present in these patients 
There are no data with Augmentin and allopurinol administered concurrently. 
Augmentin should not be co-administered with Antabuse® (disulfiram). 
Carci esis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential. 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
fats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin. There are, however, 
no adequate and well-controlled studies in poyan women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used curing pregnancy only if clearly needed. 
bor and any ral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone. frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary oh. 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
Caution should be exercised when Augmentin is administered to a nursing woman. 
Adverse Reactions: ape eg ie generally well tolerated. The maority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 
nausea (3%), skin rashes and urticaria (3%), vomiting (1%) and vaginitis (1%). 
The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache. 
ae nat adverse reactions have been reported for ampicillin class 
antibiotics: 
intestinal: Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis. glossitis, 
a airy tongue, enterocolitis and pseudomembranous colitis. 


Ses gt Skin rashes, urticaria, angioedema, serum sickness- 
ike reactions (urticaria or Skin rash accompanied ig Frag nag myalgia 
y 


and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome). 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur, the drug should be discontinued, 
unless the opinion of the physician dictates otherwise. Serious and occasional 
al ee enelinny (anaphylactic) reactions can occur with oral penicillin (See 
rings). 
Liver A moderate rise in SGOT, SGPT, AST, and/or ALT has been noted in patients 
reated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other peang and some cephalo- 
y. 


sporins, hepatic dysfunction has been reported rarely, with the predominant effects 
being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular. Signs/symp- 
toms may appear during or after therapy and they resolve completely over time. 
Hemic and Lymo ic Systems: Anemia, thrombocytopenia, ti ha eka 
purpura, eosinophilia, leukopenia and agranulocytosis have been reported during 
therapy with penicillins, These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin. } 
ntral Nervous wiem Reversible hyperactivity, agitation, anxiety, insomnia, 
contusion, benavioral changes, and/or dizziness have been reported rarely. 

l : Adults: The usual adult dose is one Augmentin ‘250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘500’ tablet every eight hours 

ince bo Augmentin ‘250° and ‘500° tablets contain the same amount 

of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500’ tablet. Therefore, two Augmentin 
‘250’ tablets should not be substituted for one Augmentin ‘500’ tablet for 
treatment of more severe infections. i 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 
infections, the dose should be 40 mg/kg/day, based on the amoxicillin component, 
in divided doses every eight hours. Also available as Augmentin ‘125° and 
‘250° chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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PARTICIPATE IN SPOLETO FESTIVAL - USA! MAY 24-JUNE 9.. 
INTERNATIONAL OPERA, DANCE, MUSIC, THEATER & VISUAL ARTS. 
BROCHURE & TICKET INFORMATION PROVIDED. 





CHICAGO TEMPORAL BONE 
DISSECTION COURSE 
offered since 1982 


Directors: Richard J. Wiet, M.D., F.A.C.S. 
Dennis Moore, M.D., 
Faculty, Northwestern University Medical School 


This intensive, five-day course is designed to hetp 
residents and general otolaryngologists develop skills and 
avoid complications in the following areas 

è tympanoplasty-with and without 

ossiculoplasty 

e mastoidectomy 

è stapedotomy 

è diagnostics in skull base lesions 


The laboratory provides each participant with— 


è Xomed surgical drill 
è Zeiss surgical microscope 
è Three wet temporal bones 


Guest instructors are from universities and private practice. 
Date: June 3-7, 199] October 14-18, 199] 


Tuition: $1000 for practicing physicians 
$700 for residents 
Credit: 40 hours AMA Category I 


Contact: Continuing Medical Education 
Hinsdale Hospital, 120 North Oak Street 
Hinsdale, IL 60521 © (708) 887-2645 
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needed 
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Sinus Medications 
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“Instructions for Authors 


Norte: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 


_ authors’ full names, highest degrees, academic affiliations, and, if 


cript was presented at a meeting, the name of the 
thè place it was held, and the date on which it was read. 
One author „Should be designated as corresponding author, with 
hig’ or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 





a reprints at the time the typescript is returned after editorial 


__ Sprocestiinge’ 


.+,Abstfact (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al”), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al”), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.—Each table should be typed double-spaced, including all 


headings, on a separate sheet of 21.6 X 27.9-cem (8% X 11-in m 


Y 


Rie 
paper. Do not use larger paper. If a table must be continued, use a. b: p 


second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.38 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or materia! of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 


references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
(6) Failure to send two sets of illustrations/photographs. 
(7) Title too long. 
(8) Failure to label abstract or to provide abstract. 
(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
(10) Failure to include copyright transmittal letter. 
—— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 


(2) Failure to double-space entire manuscript (abstract, ~ 


— (12) Failure to designate the corresponding author and® 


provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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CoAdvil 


IBUPROFEN 200 mg /PSEUDOEPHEDRINE 30 MO 


ADVANCED FORMUŁA 
FOR COLD AND SINUSRELIEF” 


e Unique combination: CoAdvil provides 
effective relief of multiple cold:and sinus 
symptoms: 
—the proven analgesia/antipyresis of 
ibuprofen 
-the proven decongestion of 
pseudoephedrine 


® Flexible dosing: One caplet’ of CoAdvil 
provides significant nasal decongestion; 
two caplets provide even grearer 
decongestion relief.’ 


® Non-sedating formula: CoAcvil 
relieves cold and sinus symptoms without 
the sedative effects associated with 
preparations containing antihistamines, 


THE FIRST IBUPROFEN 
PSEUDOEPHEDRINE COMBINATION 


Piease advise patients to read and follow product labeling. Patients should not take this product if they have hod a severe allergi 
reaction to aspirin 

DOSAGE: Adults: Take 1 caplet every 4 to 6 hours while symptoms persist. If symptoms do not respond to 1 caplet, 2 caplets may be used 
Dut do not exceed 6 caplets in 24 hours unless directed by a doctor The smallest effective dose should be used 


Reference: 4. independent Clinical Study Nasal Congestion in Aduits. Data on fle, Medical Department, Whitehall Latorctories 
Appearance of the brown Advil tablet and the tan CoAdvil caplet are trademarks of Whitehali 


WHITEHALL LABORATORIES 
A HEALTH CARE DIMSION OF 
AMERICAN HOME PRODUCTS CORPORATION  « 1990 Whitehall Laboratories, NY. NY 
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CONTINUING MEDICAL EDUCATION COURSES 1990-91 





FUNCTIONAL ENDOSCOPIC SINUS SURGERY RHINOPLASTY UPDATE 1991 

October 12-13, 1990 & May 17-18, 1991 March 8-9, 1991 
Course Chairmen Vijay K. Anand, M.D., William F. Robbett, M.D. Course Chairman R. Richard Leinhardt, M.D. pe 
Featured Guests William R. Panje, M.D., Rande H. Lazar, M.D., Featured Guest Robert L. Simons, M.D. 

Eugene B. Kern, M.D. — r Course Description This course will explore the troublesome, 
Course Description The goal of this symposium Is to provide the - complex and controversial aspects of rhinoplasty and nasal tip 
participants an opportunity to learn functional concepts of endoscopic reconstruction. A broad range of topics including open rhinopiasty, 
sinus surgery with didatic lectures and hands on” laboratory experience. tip and osseocartilaginous vault problems, nasal blockade, secondary 
IMPLICATIONS OF OTITIS MEDIA rhinoplasty and current methods of total and subtotal nasal 
truction will be presented. 
October 19, 1990 ijai 

Course Chairman Joseph Montano, M.A., C.C.C.-A. MASTERS OF OTOLOGY 
Featured Guests Charles Bluestone, M.D., Jerome Klein, M.D., April 13, 1991 


Judith S. Gravel, Ph.D. 
Course Description The purpose of this course is to identify and 
discuss the treatment and implications of otitis media in children. 
The effects upon hearing, speech, language development and learning 
will be the primary focus. 


Course Chairman Simon C. Parisier, M.D. 
Featured Guests Michael E. Glasscock III, M.D., 
Richard R. Gacek, M.D. 
Course Description Videotapes of surgical approaches and case 
presentations will be utilized to demonstrate how a variety of chronic 


TEMPORAL BONE DISSECTION ear dieases are managed by several of the country's leading otoiogists. D 
November 14-16, 1990 & April 10-12, 1991 ADVANCED CONTACT ND: YAG LASER SURGERY 
Course Chairman Simon C. Parisier, M.D. , April 26, 1991 
Faculty Richard J. Bellucci, M.D., Richard Dynia, M.D., ’ 
David R. Edelstein, M.D., Course Chairmen Vijay K. Anand, M.D., 


Milton Ingerman, M.D., Mark Levenson, M.D., William F. Robbett, M.D. 

Robert C. Wang, M.D., Michael H. Weiss, M.D. Featured Guests K. J. Lee, M.D., 

Course Description The goal of this Dan J. Castro, M.D. 

intensive basic three day course is a Course Description Hands on 
Laser Surgery including didactics 


to enhance the surgeon's ability to ae eee ee ee ee 
CERES — \ANMATTANENEEARA THROAT HOQMTAL === 
common otologic disorders. Ae ob, AOR T MCE. BF O F 
OTOLARYNGOLOGY 
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For further information contact Course Coordinator, ENT Seminars; Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, New York, New York 10021 ¢ (212) 838-9200, ext. 2448 or 2776, FAX (212) 832-9126 
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Fifth International Symposium on Recent Advances 
in Otitis Media 
May 20-24, 1991 
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Criteria for diagnosis and response 

The clinical experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Research Laboratories. The criteria for selection of patients were as follows: 

|. Diagnoses and infecting organisms 

Maxillary sinusitis caused by Streptococcus pyogenes (group A B-hemolytic streptococci). Maxillary 
sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in Clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and S. pyogenes (group A B-hemolytic streptococci). 
Diagnosis was confirmed by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
clinician. The bacteriologic response was based on results during the 10- to 16-day posttherapy 
follow-up period. 

Il. Pathogens were identified and determined to be susceptible to cefacior. 

IIl. Patients received dosages within the recommended range. 

IV. Patients had received no successful antibacterial treatment within five days before the start of 
therapy with cefaclor and received no concomitant suppressive antibacterial therapy. 

V. All patients who responded satisfactorily received cefaclor for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefaclor was discontinued. 

Clinical (symptomatic) response 

Satisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 

Unsatisfactory - No improvement in signs and symptoms at the end of therapy. 


Brief Summary. 

Consult the package literature for prescribing information. 

Indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae, 
staphylococci, and Streptococcus pyogenes (group’A 8-hemolytic streptococci). 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 
(group A 8-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Ceclor is generally 
effective in the eradication of streptococci from the nasopharynx; however, substantial data establishing 
the efficacy of Ceclor in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

+ Discontinue Ceclor in the event of allergic reactions to it. 

+ Prolonged use may result in overgrowth of nonsusceptible organisms. 

¢ Positive direct Coombs’ tests have been reported during treatment with cephalosporins. 

*Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
clinical observation and laboratory studies should be made. 

*Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

e Safety and effectiveness have not been determined in pregnancy, lactation, and infants less than one 
month old. Ceclor penetrates mother’s milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

e Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100). Pruritus, urticaria, and positive Coombs’ tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy; occasionally these 
reactions have resulted in hospitalization, usually of short duration (median hospitalization = two to 
three days, based on postmarketing surveillance studies). In those requiring hospitalization, the 
symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No serious sequelae have been reported. 

*Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

e Gastrointestinal (mostly diarrhea): 2.5%. 

e Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment. 

e As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

e Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness, and 
somnolence have been reported. 

e Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiology. 

e Slight elevations in hepatic enzymes. 

e Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

Rare reports of increased prothrombin time with or without clinical bleeding in patients receiving 
Ceclor and Coumadin concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

e Positive direct Coombs’ test. 

e False-positive tests for urinary glucose with Benedict's or Fehling’s solution and Clinitest® tablets but 
not with Tes-Tape® (glucose enzymatic test strip, Lilly). 
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The American Medical Directory 32nd edition 
Order the only comprehensive reference guide 
that puts the most current demographic, cre- 
dentials and professional physician information 
at your fingertips. 
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Only the KTP/YAG™ Surgical Laser 
System from Laserscope® has a unique 
dual wavelength technology for all appli- 
cations in otorhinolaryngology. With the 
touch of a button the surgeon accesses 
Laserscope’s proprietary KTP/532™ green 
beam or a Nd:YAG infrared beam. The 
KTP/532 beam provides hemostatic cutting 
and vaporization, plus microcoagulation. 
The Nd:YAG beam provides a deep coagu- 
lative effect used to control bleeding of large 
vessels. This broad range of surgical effects 
makes the KTP/YAG System the standard 
of surgical performance. 
Accessories that Extend 
the System's Versatility 

The KTP/YAG System’s laser 
energy is directed by flexible 
Endostat™ fibers that make it 
easy to reach difficult to access 
tissue. Microstat™ suction hand- 
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a variety of otorhinolaryngology 
procedures. The KTP/532 beam 
can also be directed by the Micro- 
beam™ Micromanipulator for 
| microsurgical applications. 
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Make the KTP/YAG Surgical Laser System 

your standard for all otorhinolaryngology 
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specialities as well. For more infermation 
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$ 3052 Orchard Drive, San Jose, CA 95134-2011. 
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Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY F: 
CAUTION: Federal law prohibits dispensing without prescription. 


DESCRIPTION , ; 

Seldane (terfenadine) is available as tablets for oral administration. Each 

tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 

atl corn starch, gelatin, lactose, magnesium stearate, and sodium 
carbonate. 


INDICATIONS AND USAGE : 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation. 


CONTRAINDICATIONS ne 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients. 


PRECAUTIONS 
General: Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitin; or on 
ketoconazole or troleandomycin therapy, or having conditions leading to QT 
Apo ta (e.g. kalemia, congenital QT syndrome) may experience 
prolongation and/or ventricular tachycardia at the recommended dose. 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear. 
The events ee to altered metabolism of the drug, to electrolyte 
imbalance, or ý 


information for patients: Patients press Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about ogun or 
lactation before starting Seldane therapy, since the drug should be used in 
peno or lactation only if the potential benefit justifies the potential risk 
10 fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place, 
away from heat or direct sunlight, and away from children. 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seidane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution. 


Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis. 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and inc post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity. 


Pregnancy Category C: There was no evidence of animal teratogenicity. 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Seldane is not recommended for nursing women. 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation. 

Pediatric use: Satety and effectiveness of Seldane in children below the age 
of 12 years have not been established. 

ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day, 
or as high as 600 mg daily. 

In controlled clinical studies using the recommended dose of 60 mg b.i.d., 
the incidence of reported adverse effects in patients receiving Seldane was 
similar to that reported in patients receiving placebo. (See Table below.) 
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Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress, 
Nausea, Vomiting, 
Change in Bowel habits) 

Eye, Ear, Nose, and Throat 





Eruption (including rash 
and urticaria) or itching 


— of treatment in “‘CONTROLLED STUDIES" was usually 7-14 


**Duration of treatment in “ALL CLINICAL STUDIES” was up to 6 months. 
***CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chiorphenira- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, and syncope. In controlled 
Clinical trials in otherwise normal patients with rhinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinical significance. 
However, in another study (N=20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms. 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
ing as possibly associated with drug administration. These include: alope- 
cia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, 
confusion, depression, galactorrhea, insomnia, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia, 
hotosensitivity, seizures, sinus tachycardia, sweating, tremor, urinary 
requency, and visual disturbance. 


In clinical trials, several instances of mild, or in one case, moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis. In most cases 
available information is incomplete. 


OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information. 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older. 
Product Information as of July, 1990 

MARION MERRELL DOW INC. 

Prescription Products Division 

Kansas City, MO 64114 
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Only Medicolegal Forms with Legal Analysis assembles 
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Editorial 


Fellowship Proliferation 


Part II: Impact and Long-range Trends 


i the first part of this editorial, we 

emphasized the steady growth in 
the number of fellowship educational 
programs in the specialty of otolaryn- 
gology-head and neck surgery. The 
fact that more than 100 positions are 
now available for fellowship training 
in the United States is remarkable in 
and of itself, but numbers are the least 
significant part of the story. What we 
have done is of less importance than 
what we have not done. 

In fact, one could develop a rather 
long list of urgent tasks to be com- 
pleted in response to the proliferation 
of fellowships, such as to (1) determine 
the number and type of fellowships 
needed by the public, (2) establish ed- 
ucational standards, (3) decide who 
will accredit fellowships, (4) study the 
effect of fellowship programs on the 
training of residents, (5) agree on the 
best method for certifying/credential- 
ing fellows, (6) define the content of 
“general otolaryngology-head and 
neck surgery,” and (7) understand the 
ultimate, long-term impact that fel- 
lowship proliferation will have on our 
specialty. 

Academie departments in medical 
centers have been the traditional 
sourees for education in specialties 
and subspeeialties. Is it appropriate to 
question whether or not academic 
medical centers and departmental 
chairman have accepted their full re- 
sponsibility in the matter of fellow- 
ships? I have heard expressions of 
concern that fellowships cannot be 


implemented without weakening resi- 
dency training programs in those in- 
stitutions where they exist side by 
side. The volume of clinical experience 
is critical in surgical training, and the 
recent recommendations of the Liai- 
son Committee for Graduate Medical 
Education have included a proposal 
that the term fellowship be discontin- 
ued and that all individuals pursuing 
graduate medical education be desig- 
nated as residents. The fundamental 
impact of such a policy would be to 
place the accreditation for fellowships 
clearly within the domain of the resi- 
dency-review committees and to allow 
objective, outside review of these pro- 
grams for all relevant concerns, in- 
cluding the effect of fellowships on resi- 
dency training. Criteria could be devel- 
oped to determine whether or not the 
resources exist for quality fellowship 
training and whether or not the addi- 
tion of a fellowship should be accom- 
panied by some reduction in the num- 
ber of residents in a specific program. 
This would seem to be a healthy step. 

Who will certify the competence of 
individuals who graduate from fellow- 
ship programs? The issue of certifica- 
tion of individuals is a matter of great 
importance to the public. The history 
of board certification and the evolution 
of the American Board of Medical 
Specialties (ABMS) has involved the 
pursuit of noble principles, but not al- 
ways the most noble of actions. The 
result has been some erosion of confi- 
dence in the ABMS and even a ques- 
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tioning of board certification, gener- 
ally in terms of its validity for predict- 
ing clinical competence. At the present 
time, a broad spectrum of certification 
has evolved, ranging from some non- 
ABMS boards that have developed 
standards for certification equivalent 
to those of ABMS boards to others 
whose only requirement for certifica- 
tion is that the candidate’s check clear 
the bank without any difficulty. All of 
this is quite confusing to the public and 
will, ultimately, be replaced by govern- 
mental regulations te deal with this 
situation, if we are unable to resolve 
these conflicts within the medical pro- 
fession. We would be wise to pursue 
paths of appropriate certification 
through ABMS mechanisms, just as 
we would be wise to lezve program ac- 
creditation to the residency review 
committees. 

Is it time for the ABMS boards to 
accept responsibility for these areas of 
postresidency training? The time has 
come for this change, and it can be ac- 
complished by establishing a proper 
mechanism for certification through 
ABMS boards rather than allowing the 
ABMS to be used for turf protection. 
The recent history of debates and liti- 
gation have raised the following ques- 
tion: “Has medicine changed signifi- 
cantly in the last 25 years?” The an- 
swer is clearly that there have been 
major shifts within training programs 
and practice patterns that make the 
old concepts of specialty turf as obso- 
lete as a 1958 Chevrolet. 
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For the past year, I have had the op- 
portunity to serve as the interim chair- 
man of the department of ophthalmol- 
ogy at The University of Texas Medical 
Branch, Galveston. This has been an 
interesting and educational experi- 
ence. I quickly became aware of the 
degree to which subspecialization has 
advanced in a specialty with which we 
have strong traditional ties. Each year 
it becomes more difficult to find a gen- 
eral ophthalmologist, but there are 
plenty of retina specialists, cornea spe- 
cialists, anterior segment specialists, 
and the like. This has created a major 
change wtihin the specialty of oph- 
thalmology that goes far beyond the 
issues that focus on fellowship train- 
ing opportunities. 

For one thing, I perceive that oph- 
thalmology, as a career, has become 
less attractive to medical students. 
Some of this is almost certainly re- 
lated to the publicity attendant to the 
reduction in reimbursement for cata- 
ract surgery. In addition, there has 
been criticism of ophthalmology as a 
specialty, with a public perception of 
aggressive telemarketing and over- 
charging for surgical procedures. In 
talking with medical students, they 
express the opinion that ophthalmol- 
ogy is under the microscope and prob- 


ably will be closely regulated for many 
years, making it less appealing to 
them. Students comment that they 
might be more attracted to ophthal- 
mology if there was less subspecializa- 
tion. The bottom line in this matter 
has been a shift from ophthalmology 
as a specialty with two or three appli- 
cants for every position to a specialty 
in which 10 training programs did not 
fill in the last specialty match. 

One of the most exciting aspects of 
otolaryngology-head and neck surgery 
for medical students is the great di- 
versity of practice that we offer. I be- 
lieve that is one of the reasons that we 
are able to draw some of the most 
highly qualified medical students into 
our field, and it is a situation that I 
would be very reluctant to see changed. 
I hope that we do not repeat the pat- 
tern of ophthalmology and that we do 
not lose our appeal to future physi- 
cians on the basis of our pursuit of in- 
creasingly narrow individual fields of 
endeavor. We must strike the proper 
balance between subspecialists and 
generalists. 

Addressing these questions and 
finding the optimal answers deserves a 
very high priority. We must engage 
these challenges now and pursue these 
answers thoughtfully, if we are to ar- 
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rive at an academic equilibrium that is 
healthy for the future of our specialty. 

These questions strike me as being 
highly important and underaddressed. 
I believe that the time has come for a 
national conference that weuld include 
all of those individuals who are con- 
cerned with fellowship training and 
that would address the questions out- 
lined above and other equally impor- 
tant issues pertaining to fellowship 
training. Future expansion of the 
number and type of fellowship pro- 
grams and fundamental changes in the 
certification process will have a pro- 
found and lasting effect on the future 
of our specialty. We must gather all of 
the information that is necessary to 
project the impact of decisions that 
must be made quite soon. 

All of us favor additiona! education, 
training, and experience in the course 
of preparation for a medical career. 
The evolution of fellowship training, 
up to this point, has been an interest- 
ing and important part of eur history, 
but the time has come to develop a 
long-range plan for subspecialty fel- 
lowship training that addresses the 
core issues that we must face within 
the next few years. 

BYRON J. BAILEY, MD 
Chief Editor 
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Indomethacin Inhibition 


of Middle Ear Bone Resorption 


Kristi Adachi, MD; Ricaard A. Chole, MD, PhD; James Yee, MD 


è Localized osteoclastic bone resorption 
is responsible for the pathological changes 
within the middle anc inner ear, which re- 
sult in hearing loss amd vertigo in chronic 
otitis media and otcsclerosis. The local 
control of osteoclastic bone resorption is 
incompletely understand. Various small, lo- 
cally active molecules, cytokines, have 
been shown to affect sesorptive processes. 
Additionally, prostaglendins and their inhib- 
itors have been shown to modulate the 
resorptive process ina number of in vitro 
Studies. In this study indomethacin, a cy- 
clooxygenase inhibiter, was tested in a 
mode! of localized bone resorption, the 
pressurized gerbil bulla. After the experi- 
mental period, indomethacin was found to 
inhibit the number of osteoclasts and the 
resorptive area on the inner surface of the 
bulla. Therefore, it is lixely that endogenous 
cyclooxygenase metapolites are intermedi- 
ates im the sequence of cellular events, 
which results in localized bone resorption 
as in some systemic models. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:267-269) 


Pewee bone remodeling of the 
middle and inmer ear in diseases 
such as Paget's disease of bone, chron- 
ic otitis media, aml otosclerosis may 
lead te hearing loss and vertigo. The 
local control of osseoclastic bone re- 
sorption is incompletely understood. 
Mechanisms of localized bone loss dif- 
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fer from those of systemic bone loss. 
For example, bone loss around surgical 
implants is localized to the region of 
contact as contrasted to generalized 
osteoclast activation, as in hyperpara- 
thyroidism. Both processes result in 
the recruitment and activation of mul- 
tinucleate osteoclasts, but both are not 
controlled by the same biochemical 
events. It is likely that a common final 
pathway for the control of bone resorp- 
tion is operative in both localized and 
systemic models of osteoclastic resorp- 
tion. On the basis of many in vitro 
studies, a number of factors are likely 
candidates for mediators of these 
resorptive processes. Parathormone, ' 
interleukin-1 (IL-1),*° tumor necro- 
sis factor a (TNF-a), ™* transform- 
ing growth factors a and B (TGF-a 
and TGF-B),’ some prostaglandins 
(PGs),"", and 1,25 dihydroxycholecal- 
ciferol [1,25(OH),-D,]* have powerful 
resorption inducing effects in culture 
as well as in some systemic models. 
Prostaglandins may mediate a final 
common pathway in the activation of 
osteoclasts at a local site, although 
their precise role in bone physiology is 
unknown. Osteoclast stimulators have 
been shown to cause the production of 
endogenous PGs in culture*” and in 
vivo’. The inhibition of PG synthesis 
does not block systemic resorptive pro- 
cesses induced by parathormone.™ 
However, there is evidence that cy- 
clooxygenase inhibitors block localized 
bone resorption” and that PGs poten- 
tiate localized bone loss.™” In this 
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study, the effect of systemically ad- 
ministered indomethacin on locally in- 
duced, noninflammatory bone resorp- 
tion was evaluated. 


MATERIALS AND METHODS 


Twenty-six 100-day-old male Mongolian 
gerbils, Meriones unguiculatus, averaging 
63 g in weight (obtained from Tumblebrook 
Farms, West Brookfield, Mass), were pre- 
pared by a single investigator (K.A.). Each 
animal was anesthetized insa glass chamber 
containing methoxyfluorane (Metofane), fur 
from the dorsum of the head 
was removed, and the skin was sterilized 
with povidone-iodine (Betadine) solution. A 
transverse incision over the dorsum of the 
head was made through the skin and perios- 
teum. After retracting the skin, muscle and 
periosteum were reflected fo expose the dor- 
sal bullae bilaterally and holes were drilled to 
accommodate catheters. A small diamond 
burr was used to make two 1.2-mm holes on 
the right posterolateral wall of the right bul- 
la, one for incoming positive air pressure and 
one to monitor middle-ear pressure. A single 
1.2-mm hole was made in the contralateral 
posterolateral wall of the bulla, which was 
not pressurized and served as a control. 

Catheters inserted into the bullae were 
prepared from 18-gauge stainless-steel hy- 
podermic needles. Each catheter was de- 
burred and checked for patency before inser- 
tion into the bullae. A 0-80 x 0.3-mm (0.125- 
in) stainless-steel screw was inserted into the 
skull posterior to the corenal suture to an- 
chor the dental acrylic (Grip cement, R&R 
Dentsply, Maumee, Ohio), which was poured 
over the exposed areas of the calvarium, se- 
curing the catheters into the bulla. Once the 
cement hardened, polyethylene tubing (PE- 
160 Intramedic, Clay Adams, Parsippany, 
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NJ) was-attached to the two steel catheters 
in the right bullae and a 3-mm-diameter 
stainless-steel spring was positioned over 
the tubing to prevent the gerbil from chew- 
ing through the polyethylene. One tube was 
attached to a pressure swivel and received 
positive air pressure delivered by an air 
pump; the other tube was plugged. The tube 
in the left (control) side was blocked with 
acrylic. The pressure was maintained by a 
water column and monitored by a water ma- 
nometer and an analog gauge to maintain a 
pressure of 10 mm Hg throughout the experi- 
mental period.” The second tube, which 
was plugged, was used to check patency of 
the system at least twice daily. If a pressure 
tube was found to be blocked, the animal was 
excluded from the study. The animals were 
separated into two groups: gerbils in the ex- 
perimental group received indomethacin at 
3 mg/kg per day via a continuous infusion 
pump (Osmotic minipump, Alza Corp, Palo 
Alto, Calif), and gerbils in the control group 
were similarly implanted with a minipump 
containing saline. The pumps were surgically 
inserted into the back of each animal sutured 
in place. Both groups were provided with 
adequate food and water and maintained ona 
12-hour light/dark cycle schedule to avoid 
disruption of circadian rhythm patterns. 


Histologic Findings 


After the animals were killed, the ventral 
bullae were exposed to remove a 5X 2-mm 
bone sample from the experimental (pressur- 
ized) and control (no additional pressure) 
sides. The tissue specimens were placed in 
Karnovsky’s fixative (2% glutaraldehyde 
and 2% paraformaldehyde in 0.08 mol/L caco- 
dylate buffer at a pH of 7.4) for 2 days, then 
decalcified in 0.1 mol/L ethylenediaminete- 
traacetic acidin buffered 3% glutaraldehyde 
at a pH of 7.4 for 2 weeks. The specimens 
were dehydrated in graded solutions of ace- 
tone, embedded in epon-araldite, and then 
sectioned at 0.5 mm. The sections were 
mounted on glass slides and stained with to- 
luidine blue and basic fuchsin. Slides were 
coded by a third party prior to histomorpho- 
metric analysis to prevent experimental 
bias. The codes were broken only after data 
collection and tabulation. 


Histomorphometry 


Those cells having a ruffled border juxta- 
posed to a bone surface and possessing at 
least two nuclei were identified as osteo- 
clasts. Osteoclast surface (OcS/BS, area of 
bone covered by osteoclasts per total bone 
area) and osteoclast number (NOc/TL, num- 
ber of osteoclasts per total bone length in 
millimeters) were measured using a comput- 
erized histomorphometry analysis system 
(VIAS, Ted Pella, Redding, Calif) and a mi- 
croscope (Olympus BH, Tokyo, Japan). In- 


terobserver variability using this technique 
is less than 3%. 


Statistics 


Histomorphometric data were analyzed by 
a two-way analysis of variance for repeated 
measures. All comparisons for individual 
means were analyzed using Newman-Keuls 
multiple comparisons (a = .05).” 


RESULTS 


Indomethacin suppressed osteoclast 
activity in the pressurized bulla when 
compared with untreated pressurized 
control bullae. 

Middle-ear pressurization increased 
the osteoclast surface (OcS/BS) from a 
control level of 6.1% + 4.1% to 18.2% 
+ 9.8% (mean + SD); when indometha- 
cin was given, OcS/BS increased to 
only 10.5% + 6.3%; the control, 
nonpressurized side, was 2.6% + 
2.9%. An analysis of variance showed a 
significant effect of treatment (indo- 
methacin) and pressure (F,,,=7.48, 
P=.011; and F,,,=44.81, P<.00005). 
Indomethacin did not significantly sup- 
press osteoclast surface in the 
nonpressurized middle ears, based on 
Newman-Keuls multiple comparisons 
(Figure). 

Osteoclast number (NOc/TL) 
likewise increased with middle-ear 
pressurization from a control level 
of 0.68+0.79/mm to 4.86+2.46/mm, 
and indomethacin suppressed this to 
2.23+1.29/mm. A two-way analysis of 
variance demonstrated results sim- 
ilar to those obtained for osteo- 
clast surface. The effects of treat- 
ment and pressure were both sig- 
nificant (F,,,.=15.382; P=.0008; and 
F,,,=41.08, P<.0001, respectively). 
As in the case of the analysis of osteo- 
clast surface, the number of osteo- 
clasts in the control, nonpressurized 
ear was not significantly different 
from that in the indomethacin group 
(1.54/mm compared with 0.68/mm). A 
Newman-Keuls multiple comparison 
test showed no significant effect. 


COMMENT 


It is likely that the activation of 
osteoclastic resorption systemically or 
locally involves a cascade of events in 
which cytokines and other small mole- 
cules control the recruitment and acti- 
vation of osteoclasts. Mechanisms of 
osteoclast activation systemically and 
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Osteoclast surface (OcS/BS) of the bulla 
wall in the four experimental conditions: con- 
trol, not pressurized, without indomethacin 
(P— INDO -); control, not pressurized, with in- 
domethacin (P — INDO +); pressurized, without 
indomethacin (P+ INDO-—); and pressurized, 
with indomethacin (P+ INDO +). Values are 
mean + SD. See “Results” section for statistical 
comparisons. 


locally must differ, but they may share 
a final common pathway, im which ara- 
chidonic acid metabolites may play a 
role. However, the results of experi- 
ments with PGs and their mhibitors in 
vitro and in vivo have been conflicting. 
Previous studies have shown that cy- 
clooxygenase inhibition diminishes os- 
teoclast activity in vitro m the new- 
born mouse calvarium,” but not in the 
fetal rat long bone.” Similarly conflict- 
ing results have been found in experi- 
ments in the intact animal. For ex- 
ample, cyclooxygenase inhibition has 
little effect on systemically induced 
bone resorption by parathormone” and 
little effect on femoral growth,” but 
may inhibit localized resomption as in 
orthodontic tooth movement,” pres- 
sure-induced localized resorption,~ and 
reactive bone remodeling after teno- 
tomy.” 


Prostaglandin Effects in Vitro 


Prostaglandins of the E series po- 
tentiate bone resorption in Done organ 
culture systems.”” However, PGE, 
and PGE, inhibit resorptiomby isolated 
osteoclasts when incubated on cortical 
bone sections.” Therefore, PGs may 
affect bone resorption incirectly by 
stimulating other bone cells. eg, osteo- 
clasts, to produce a more specific local 
activator. Endogenous PGs may be 
produced by bone cells by the stimula- 
tion of certain cytokines. Far example, 
TGF-a and TGF-8 have been shown to 
produce endogenous PGs in mouse cal- 
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varial cultures,’ but mot in the fetal rat 
long-bone culture system. ™” 


Prostaglandins and Systemic Bone 
Resorstion 


The effects of in@>methacin on sys- 
temically induced bæe resorption have 
been contradictory. For example, in- 
domethacin does net bleck parathor- 
mone-induced systemic resorption in 
vitro at a dose of 5.0wr 2.0 mg/kg twice 
daily.“ However, it nhibits fetal long- 
bone growth” and postnatal femoral 
growth,” presumably by its inhibitory 
effects on osteoclasts. 


Prostaglandins and Localized 
Bone Resorption 


Prostaglandins hase been shown to 
induce resorption im rat ealvarium™ in 
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vivo when applied en the bone surface, 
and local injection of PGE, was shown 
to potentiate orthodontic tooth move- 
ment by the potentiation of osteoclas- 
tic activity.” Inhibition of cyclo- 
oxygenase by indomethacin inhibits lo- 
calized bone loss due to orthodont- 
ic forces’ and direct mechanical 
pressure.” 

The present study showed that indo- 
methacin administration of the intact 
animal results in a quantitative sup- 
pression of osteoclast number and os- 
teoclast surface in a model of localized 
bone loss in the middle ear in the 
absence of local trauma or inflamma- 
tion. It is likely that cyclooxygenase 
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to localized activation of osteoclastic 
resorption in the absence of inflamma- 
tion. Alteration in the biochemical 
events leading to these resorptive pro- 
cesses may cause the pathological pro- 
cesses seen in disorders such as chron- 
ic otitis media, otoselerosis,” and 
Paget's disease of bone. 
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Original Articles 


Collagen Injections 


A Case Study in the Erosion of the Medical Profession 


Mark Yarborough, PhD 


è Physicians as professionals are peo- 
ple dedicated to promoting the health and 
welfare of their patients rather than simply 
catering to patient requests and desires. 
Collagen injections are examined to de- 
termine whether or not they can be con- 
sidered legitimate medical treatment to be 
offered by physicians. It is concluded that 
until a more vigorous clinical effort is made 
to determine the efficacy of the injections 
in promoting the health and welfare of re- 
cipients, it is not clear that they constitute 
medical treatment. It is argued that the 
safety of the injections coupled with a pa- 
tient’s desire for them is insufficient to 
constitute the injections being considered 
medical treatment. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:270-272) 


pP this article, I will argue that phy- 
sicians who offer collagen injec- 
tions given to “cure” wrinkles and 
other signs of aging lower the stan- 
dards of the medical profession. I 
reach this conclusion because I view a 
physician as one who makes a volun- 
tary and public promise, ie, profession, 
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to provide competent care! for the sick. 
This competence is made possible by 
medicine’s epistemological founda- 
tion, viz, the empirical sciences, which 
justifies physicians’ claims of thera- 
peutic efficacy.? 

Absent this scientific evidence, phy- 
sician interventions do not constitute 
professional intervention. So, implicit 
in the physician’s oath to provide com- 
petent care is a commitment not only 
to treat illness but also to continually 
strive to ensure that treatment is effi- 
cacious, that it is treatment as opposed 
to mere action or effort. The physician 
as professional brings more than good 
intentions; he also brings knowledge 
and a commitment to do useful rather 
than harmful or useless things. 

Some seem to suggest, however, that 
patient desire for treatments that 
have been proved to be safe is suffi- 
cient reason for physicians to provide 
a treatment. Anderson’ cites opinion 
polls indicating dissatisfaction by peo- 
ple with the appearance of various 
physical traits as opportunity, much of 
it untapped, for medical treatment. 
The assumption appears to. be this: if 
people do not like the way they look 
and if their appearance can be rela- 
tively safely altered by a physician, 
then it is appropriate for the physician 
to make such alterations for patients 
who request them. 
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However, the strongest professional 
standards would dictate that, before a 
physician could offer a ministration as 
treatment, he must know that the 
ministration holds forth the promise 
of benefiting the health of the patient. 
This knowledge is possible enly if there 
is (or if there is a commitment to 
obtain) some body of clinical evidence 
to support the treatment’s efficacy. 

While there is ample evidence to 
support the safety of cellagen in- 
jections,* what evidence is there that 
they effectively contribute zo the well- 
ness of patients who receive them, 
evidence high standards would either 
require or seek to obtain? As of 1985, 
more than 100000 patients had re- 
ceived collagen injections.’ A survey of 
the literature done in preparation of 
this essay revealed no studies that se- 
riously examined the effieacy of the 
treatments nor any studies investigat- 
ing the link between patient satisfac- 
tion and efficacy. This dearth of infor- 
mation exists despite the widespread 
application of the procedure and a 
public call for such studies by 
Goldwyn,’ editor of the journal Plastic 
and Reconstructive Surgery, who la- 
ments “the lack of critical thinking 
and observation that has produced the 
current situation of our having learned 
little from having done much.” 

Asking these questions is not meant 
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to convey the impression that physi- 
cians involved in these procedures 
have not concerned themselves with 
considering how cheir patients re- 
spond to the procedures. On the con- 
trary, many demonstrate a concern for 
patient benefit, citing patient satisfac- 
tion as evidence for this benefit.” 

The crucial point here to be raised, 
however, is why patient satisfaction is 
taken as an indicator of effective qual- 
ity care, ie, patient benefit. The obvious 
response is that since patient dissatis- 
faction causes the patient to seek the 
services of the physician, then patient 
satisfaction should be the or at least a 
factor in determining the effectiveness 
of the therapy in benefiting patients. 
While I certainly dp not contend that 
patient satisfaction ought to be ig- 
nored in the determination of patient 
benefit, I do contend that it alone 
should not be held as sufficient deter- 
mination, at least not the crude ap- 
proximations, viz, anecdotal, of pa- 
tient satisfaction that appears to be 
the source of the figures often cited.”* 
If patient satisfaction alone is not suf- 
ficient evidence of patient benefit, it is 
incumbent on these who consider 
themselves to be professionals to first 
establish how important patient satis- 
faction is in determining beneficial 
from nonbeneficial treatment. Then 
satisfaction must be empirically mea- 
sured. Finally, the profession must de- 
termine what other factors need also 
to be considered im determining the 
efficacy of collagen implants. The point 
is that as long as a certain degree of 
patient satisfaction in the past is all 
that a physician requires before he or 
she satisfies the request of a current 
patient for treatment, assuming the 
patient meets the elinical profile for 
treatment, then the physician is not 
suited to know whetner ornot he or she 
can actually help his or her patient, a 
prerequisite for treatment that high 
professional standards place on physi- 
cians. 

There is no doubt that patients do 
want help in alteming their appear- 
ances. We can assume that for many 
patients there is some deep-seated 
psychotogical desire for a younger ap- 
pearance. The question for physicians 
to ask themselves is whether or not it 
is their job to respond to these desires. 


Some claim it is, stating that “preserv- 
ing youth and enhancing beauty are 
two main goals of cosmetic surgery.” 
But do these goals simultaneously 
serve the goal of promoting health? 
The patient may perceive, either cor- 
rectly or incorrectly, that a more 
youthful appearance will promote 
happiness. For a physician to acqui- 
esce in the pursuit is to send the mes- 
sage that treatment can promote hap- 
piness, restore youth, and the like. But 
does the physician know this? If so, 
how? And if there is no such knowl- 
edge, on what basis does he or she offer 
the injections as professional treat- 
ment? The answer appears to be be- 
cause patients want such treatments. 
Indeed, one author goes so far as to 
state that aesthetic surgeons have a 
responsibility to treat all patients 
seeking 
improvement in facial appearance, and in 
particular rejuvenation. ... Aesthetic sur- 
geons must recognize the expanding re- 
sponsibility for the treatment of all such 
patients. If the professionals decline to ac- 
cept responsibility for this on the basis that 
these patients require non-surgical treat- 
ment, they leave an open invitation for the 
patients to seek help from less-qualified 
doctors or non-medical personnel... the 
specialty will only survive as long as there 
is a demand for the services of its practi- 
tioners, and as long as they exhibit a skill 
and understanding greater than those of 
the competitors.’ 
Nowhere does this author cite a con- 
cern for promoting health and well- 
being. Rather, a concern for patient 
safety and the continued competitive- 
ness of aesthetic surgeons are simul- 
taneously cited. While neither of these 
concerns is necessarily opposed to pro- 
moting health and well-being, indeed 
they may complement health and well- 
being, again I ask, “Where are the 
studies, or at least the commitment to 
design and implement them, that at- 
tempt to establish the link?” 
Physicians untroubled by this lack 
of information can point to several 
factors in support of the procedures in 
question. One is that collagen implants 
may have symbolic merit for some pa- 
tients. The implants may be a concrete 
sign that the physician cares about a 
patient’s complaints and predicament 
and is willing to act on behalf of the 
patient out of care and concern for the 
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patient. Furthermore, given the ab- 
sence of data proving the treatments 
ineffectual, physicians may be led to 
conclude that the treatments may in- 
deed be effective anc thus provide 
some genuine benefit to a patient. 
Then, such a physician would not be 
acting just on patient cesire for a safe 
treatment. When one combines these 
considerations with the fact that the 
patient is informed that the relief of 
symptoms is temporary and the pa- 
tient still freely and enthusiastically 
requests the treatment, can one defi- 
nitely conclude that a physician aspir- 
ing to high professional standards 
ought not provide collagen implants? 

This line of reasoning does have 
some merit. Surely, much medical 
treatment is unsubstantiated by hard 
clinical data, yet its use is widespread. 
Also, much treatment is given prima- 
rily for symbolic value. Finally, many 
treatments provide only temporary re- 
lief of symptoms. Yet even when all of 
these considerations are granted, it is 
not clear what we should conclude 
from them. Perhaps we should con- 
clude from the fact that much treat- 
ment lacks proper evaluation for ef- 
fectiveness that physicians do not take 
seriously enough their obligation to 
study the efficacy of treatments, not 
that one is justified in offering one un- 
proven treatment because there hap- 
pen to be other, even many, unproven 
treatments. Also, we ought not con- 
clude that because there is no evidence 
proving that a treatment is ineffective 
that it is therefore safe to consider it 
effective or even potentially effective. 

Additionally, treatment that has 
symbolic merit for an individual pa- 
tient but that may also be harmful to 
the general welfare cannot be justified 
on its symbolic value alone. A profes- 
sion and its members should have con- 
cerns with how practices impact the 
general welfare. In this respect we 
need to ask what contribution the 
treatments in question are making to 
the general welfare in addition to the 
symbolic merit they may provide for 
some patients. In a society obsessed 
with slimness, youth, etc, and the im- 
mense health problems these obses- 
sions likely contribute to, how respon- 
sible is it for the profession to act in 
ways that help legitimize these obses- 
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sions? By saying that there is a 
“treatment” for wrinkles, for looking 
old (or a treatment for not looking 
one’s age), and for rejuvenating the 
appearance of the not yet old, is the 
profession not sending the message 
that these physical traits are in some 
sense both detrimental and reversible 
and that it is a good thing to seek to 
reverse them? 

One can contend at this point that a 
physician who offers collagen injec- 
tions is not preying on insecurities but 
is instead abiding by high professional 
standards, citing the likelihood that 
many patients will seek the treat- 
ments in question from less qualified 
practitioners if a physician refuses to 
honor a patient’s request. Thus, by 
honoring the request against his or her 
better medical judgment, the physi- 
cian is nevertheless meeting his or her 
responsibility to protect the safety and 
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We have an obligation to attend to the 
concerns expressed by critics who analyze 
our professional activities and judge us as 
coming up short of their expectations. The 
author has examined the procedure of col- 
lagen injection in a thoughtful manner and 
has concluded that patient desires for such 
procedures are not sufficient grounds to 
support the legitimacy of their being con- 


welfare of the patient. I cannot deny 
that this can be a legitimate justifica- 
tion in some individual cases. But these 
isolated cases cannot be cited as justi- 
fication for continuing the practice of 
offering collagen injections. One must 
admit, it seems, that it is the practice 
that is largely responsible for most 
patients seeking the treatments in the 
first place. If the treatments were not 
so widely available, how likely is it that 
they would be so widely sought? The 
point here is that the profession must 
accept a large portion of the responsi- 
bility for the treatments being so pop- 
ular. And if the availability of the 
treatments harm the general welfare 
to the extent that the treatments aug- 
ment the harmful attitude in our soci- 
ety associated with looking one’s age, 
then this consideration must be 
weighed by physicians who seek to 
justify the continued widespread 
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Editorial Footnote 


sidered “medical treatment.” 

In turn, we have an obligation to respond 
that there are grounds for honest disagree- 
ment on this issue and that the author’s es- 
say suffers from a lack of rigorous, first- 
hand data gathering. The author is a phi- 
losopher and an ethicist, and in that 
context, he is quite justified in posing the 
questions that are addressed, but his an- 
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availability of the services. So while 
collagen implants may provide certain 
intangible benefits to some patients, 
these are likely offset by the potential 
detrimental effects of the widespread 
practice. 

When one considers all zhe factors 
that have been discussed. it seems 
clear that dermatologists and cosmetic 
surgeons who provide collagen injec- 
tions contribute to the deeline of the 
professional standards of bhysicians. 
How important it is to reverse this de- 
cline is for those physicians to deter- 
mine. However, in their deliberations, 
I would encourage them to consider 
this: is the public asking and expecting 
too much from the medical profession 
when it expects standards to be met 
that require that physicans know 
their limits and commit themselves to 
not exceeding them? 
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swers are clearly no more than nis opinions. 
Certainly, many of our readers will dis- 
agree with the arguments presented here, 
and we welcome your responses and open 
our pages to your thoughts. 
BYRON J. BAILEY, MD 
Galveston, Tex 
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Endoscopic Repair of Supraglottic 


Laryngeal Clefts 


Peter J. Koltai, MD; David Morgan, FRCS; John N. G. Evans, FRCS 


@ We describe the technique of endo- 
scopic diagnosis and endoscopic surgical 
repair used in the management of supra- 
glottic interarytenoid laryngeal clefts in 11 
children seen between 1981 and 1988 at 
the Hospital for Sick Children, London, 
England. Six of the children had primary 
type | clefts that required endoscopic 
repair. The symptoms included inspiratory 
stridor, choking during eating, and aspira- 
tion. Five of the children had previous 
transcervical repair of type Il clefts that 
had partial breakdown in the interar- 
ytenoid area causing symptoms of aspira- 
tion, which required secondary repair en- 
doscopically. All the patients had success- 
ful microlaryngoscopic closure; in two 
children, however, the breakdown of the 
repair necessitated repeated endoscopic 
correction. The only complication oc- 
curred in a case of postoperative supra- 
glottitis, which was successfully managed 
with intubation and antibiotics. We con- 
clude that endoscopic repair is a useful 
and reliable technique and an elegant 
alternative to the open transcervical ap- 
proach for the closure of supraglottic la- 
ryngeal clefts. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:273-278) 


parr laryngeal clefts are a rec- 
ognized, although uncommon, 
cause of respiratory and feeding prob- 
lems in newborn children. Since 
Finlay’s' first contemporary descrip- 
tion of these lesions in 1949, nearly 100 
cases have been reported worldwide.’ 
Forty years of experience with these 
unusual anomalies has provided an 
understanding of the catastrophic con- 
sequences of extensive clefts involving 
the tracheoesophageal septum, as well 
as an appreciation for the more subtle 
manifestations of minor clefts con- 
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fined to the supraglottic larynx. 

In 1969, Pettersson? (who in 1955 re- 
ported the initial successful repair of a 
laryngeal cleft*) proposed a classifica- 
tion system of laryngeal clefts, based 
on the anatomical defects seen in the 
posterior cricoid lamina and tracheo- 
esophageal septum. In his schema, a 
type I cleft extends through the cricoid 
lamina, a type II cleft passes into the 
upper 3 cm of the tracheoesophageal 
septum, and a type III cleft involves 
the entire length of the tracheoesoph- 
ageal septum to the carina. 

In 1975, Cohen,’ reported a series of 
children with posterior laryngeal 
clefts, several of them with only mild 
to moderate symptoms, who, on endo- 
scopic examination, were found to 
have no interarytenoid muscle. He em- 
phasized the difficulty in diagnosing 
“minor clefts” and did not suggest 
surgical repair. This type of cleft, 
which presumably results from the 
failure of interarytenoid muscle devel- 
opment, was not accounted for by Pet- 
tersson’s classification, but is invari- 
ably referred to as a type I cleft (Fig 1) 
by subsequent authors‘? (Table 1). 

While there is an extensive litera- 
ture describing the surgical correction 
of clefts involving the cricoid and tra- 
cheoesophageal septum,**? little has 
been written about the repair of the 
type I clefts. This report describes our 
experience with an endoscopic tech- 
nique used for the closure of supra- 
glottic interarytenoid clefts. 


TECHNIQUE 


The patient is anesthetized, nasotrache- 
ally intubated, and prepared and positioned 
for microlaryngoscopy. An appropriate pe- 
diatric laryngoscope is placed transorally 
and positioned to give maximum exposure 
to the posterior commissure area. This in- 
volves using the tip of the laryngoscope to 
hold the endotracheal tube into the anterior 
commissure of the larynx (Fig 2). The 
laryngoscope is placed on suspension, and 
the operating microscope is used for the 
procedure. Topical anesthesia using 1% 
lidocaine (Xylocaine) with 1:100000 U of 
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epinephrine is injected imto the posterior 
commissure and interarytenoid area and, 
using a sickle knife, a mucosal incision is 
made from the arytenoid en one side down 
through the bottom of the cleft and up to 
the arytenoid on the other side (Fig 3A). 

Using the microscissors, small mucosal 
flaps are developed on either side of the in- 
cision to facilitate placement of the suture 
material (Fig 3B). A 6.0 suture (Vicril, 
Ethicon, Summerville, NJ), on an 8-mm 
atraumatic curved needle. is used for the 
closure. The suture is delivered endoscopi- 
cally with a ratcheted needle holder (Klein- 
sasser, Karl Storz Endosecpy-America Inc, 
Culver City, Calif). 

The double-layer closureis begun distally 
on the laryngeal surface. The tie is made 
outside the laryngoscope and pushed into 
place with an endoscopic knot pusher (Jako 
Pilling, Fort Washington, Pa), with the 
knots buried in the closure (Figure 3C). 
Three to four knots are laid down, and the 
suture is then cut with the microscissors. 
Two to three knots are plaeed on the laryn- 
geal side of the closure, going from distal to 
proximal (Fig 3D). Two tc three posterior 
sutures, going from distal to proximal, are 
then placed on the pharyngeal side with 
extramucosal knots (Fig 3E), completing 
the repair. 

Once all of the sutures have been placed, 
the interarytenoid area is probed with the 
laryngostat and checked for solidity. The 
child is then awakened, carefully extubat- 
ed, and observed overnight in the intensive 
care unit while in a mist tent. 

RESULTS 

Between 1981 and 1988, 11 children 
underwent repair of type I supraglot- 
tic interarytenoid clefts by the endo- 
scopic technique at the Hospital for 
Sick Children, London, England. The 
children were divided into two groups. 
The first group consisted of six chil- 
dren who had primary type I clefts and 
who underwent endoscopic repair (Ta- 
ble 2). The second group consisted of 
five children who had type II clefts re- 
paired via a transcervical approach 
with subsequent breakdown in the in- 
terarytenoid area, resulting in a sec- 
ondary type I cleft, amenable to endo- 
scopic repair (Table 3). 

In group 1, the age at which the cleft 
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was diagnosed ranged from 1 month to 
14 years (median, 2 years); however, all 
children in this group exhibited symp- 
toms from birth. 

The symptoms of primary type I 
clefts were inspiratory stridor (five 
cases), intermittent aspiration (four 
cases), choking episodes during eating 
(three cases), and cyanotic attacks 
during eating (one case). 

Three of the children in group 1 had 
other congenital anomalies. One child 
(patient 3) had developmental delay, 
central apnea, and incoordinated swal- 
low; one child (patient 4) had a trache- 
oesophageal fistula; and one child (pa- 
tient 6) had Cruzon’s syndrome and 
hydrocephalus, as well as incoordi- 
nated swallow requiring nasogastric 
tube feedings—this child was also tra- 
cheostomy dependent, secondary to 
her craniofacial malformation. 

Closure of the type I laryngeal clefts 
was successful on the initial attempt in 
five of the six children (patients 1 
through 5), as confirmed on repeated 
microlaryngoscopy, as well as by con- 
trol of the symptoms. One child (pa- 
tient 6) required three separate at- 
tempts before closure was successful. 
This child required a chronic nasogas- 
tric tube, which had been left in place 
after the first two attempts. It was 
temporarily left out in the first post- 
operative week following the third at- 
tempt, while the child’s nutrition was 
maintained intravenously. Despite 
successful closure of the cleft, con- 
firmed on repeated microlaryngosco- 
py, this child continues to have both 
oromotor and pharyngeal incoordina- 
tion and remains nasogastric tube de- 
pendent. 

There was one child (patient 5) who 
had a postoperative complication of 
supraglottitis 12 hours after endo- 
scopic repair, manifested by fever and 
respiratory compromise. This was suc- 
cessfully managed with intravenous 
antibiotics and intubation without ill 
effects on the closure. 

One child (patient 3), with a history 
of intermittent central apnea, died of 
sudden infant death syndrome 6 
months after successful closure of the 
cleft. 

All the children in group 2 were di- 
agnosed as having type II laryngeal 
clefts that appeared in the perinatal 








Fig 1.—A drawing of a typical type | cleft 
showing the absence of the interarytenoid 
muscle. The interarytenoid space is at the 
same level as the posterior portion of the vocal 
cords. 





Fig 2.—The microlaryngoscopic view of a type 
| cleft in preparation for closure. The endotra- 
cheal tube has been displaced into the anterior 
portion of the larynx by the tip of the laryngo- 
scope, widely exposing the interarytenoid cleft 
in the posterior portion of the larynx. 


period. However, their secondary type 
I clefts were variably diagnosed be- 
tween 1 month and 2 years of age (me- 
dian, 1 year). The initial management 
of the type II clefts in all the children 
was by means of tracheotomy and 
transcervical repair. The symptoms of 
the secondary type I clefts in this 
group were aspiration and choking 
with feedings. Four of the five children 
(patients 7 through 10) had associated 
tracheoesophageal fistula, and the one 
who did not (patient 11), had severe 
tracheobronchomalacia. 

Four of the five children (patients 8 
through 11) had successful closure of 


274 Arch Otolaryngol Head Neck Surg—Vol 117, March 1991 


Normal 


Interarytenoid cleft 


Epigicttis 
Arytenoid 
Cricoid 
Esophagus 


Partial cricoid cleft 
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i d 
t 


So 


Total cricoid cleft 


Proximal laryngotrache- 
oesophageal cleft 
(cleft includes the 
proximal 3 cm of the 
tracheoesophageal 
septum) 


Total laryngotracheo- 
esophageal cleft 
(cleft involves entire 
tracheoesophageal 
septum) 


*LTE indicates laryngotracheoesaphageal. 


their secondary type I laryngeal clefts 
on the initial attempt, confirmed on 
repeated microlaryngoscopy as well as 
by control of the symptoms of aspira- 
tion. In one child (patient 7), four sep- 
arate attempts were made before clo- 
sure was successful. This child had two 
previous transcervical repairs of the 
type II cleft that left the interar- 
ytenoid tissues thin, friable, and cov- 
ered with granulations. A 1-year hia- 
tus between the third and fourth at- 
tempts at endoscopic repair may have 
contributed to the final successful re- 
sult. 

There were no postoperative compli- 
cations from endoscopic repair in 
group 2. One child (patient 8) died 1 
year following endoscopic repair of 
late intestinal complications due to 
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Table 1.—Comparative Classification Formats for Laryngeal Clefts 


Classification Systems 





Anatomic Functional 


CoO PR ow sn a a go ge Seen eee ee Sa 


Pettersson? Armitage 
Type IA 
Type B 
Type | 
Type IC 


Type Il 


Type Ill Type Ill 


previous abdominal surgery. 

Of the four surviving children (pa- 
tients 7 and 9 through 11), all have had 
their gastrostomy tubes removed and 
only one child (patient 11) still re- 
quires tracheotomy for tracheomala- 
cia. 


COMMENT 


The diagnostic subtleties of primary 
type I supraglottic clefts, first alluded 
to by Cohen,’ are very real since the 
signs and symptoms are rarely spe- 
cific. The most common characteristic 
is a rattling inspiratory stridor, inter- 
mittently associated with choking dur- 
ing feedings and minor episodic aspi- 
ration. These features are frequently 
seen in other perinatal and pediatric 
laryngopharyngeal anomalies such as 


Type Ill 


Type IV 


Benjamin and Inglis’ Meyer et al? 
Type | Type IA 
Type IB 
Type Il 
Type IC 


LTE* type | 


LTE type Il 


laryngomalacia, vocal cord paralysis, 
choanal atresia, and glossoptosis. The 
stridor in primary type I clefts is due 
to the prolapse of the redundant 
arytenoid mucosa into the laryngeal 
introitus, much as in laryngomalacia. 
It has been suggested that some cases 
diagnosed as laryngomalacia are type 
I clefts, and misdiagnosis occurs due to 
failure to perform endoscopy, or fail- 
ure to appreciate the depth of the 
interarytenoid cleft during endos- 
copy.’ 

Careful endoscopic evaluation 
should be part of the examination of all 
children with stridor and aspiration. 
Since a barium pharyngoesophagram 
often fails to define the lesion, defini- 
tive recognition requires an assess- 
ment of the integrity of the supraglot- 
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nr 


Evans® 

Type | Endoscopic repair 
Type Il Transcervical repair 
Type Ill Transthoracic repair 


tic musculature with a pediatric laryn- 
goscope and operating microscope. The 
arytenoids need to be bimanually sep- 
arated in opposite directions to assess 
the depth of the interarytenoid soft 
tissue relative to the level of the pos- 
terior third of the vocal cords. 

In a typical type I cleft, there is no 
rise of soft tissue on the mterarytenoid 
space as the laryngostat is drawn pos- 
teriorly from the cords toward the 
postcricoid area. Perhaps interar- 
ytenoid muscle electromyography may 
further facilitate the diagnosis. 

The technical specificity of diagnos- 
tic endoscopy for type I elefts requires 
equally specific anesthetic manage- 
ment. Careful coordination between 
the anesthesiologist and the endosco- 
pist is essential for both safe and 


Endoscopic Repair—Koltai et al 275 














Fig 3.—A drawing of endoscopic repair of supraglottic laryngeal cleft. A, The outline of the mu- 
cosal incision between the arytenoids. B, The small mucosal flaps that are developed on either 
side of the incision to facilitate placement of the suture material. C, The first distal suture on the 
laryngeal surface beginning the closure. D, The sutures completing the laryngeal side of the clo- 
sure. E, The completed closure of both the laryngeal and pharyngeal side. 


accurate diagnosis. The child needs to 
be lightly anesthetized, breathing 
spontaneously, without an endotra- 
cheal tube. A local anesthetic is re- 
quired on the vocal cords, so manipu- 
lation of the larynx may be done with- 
out cough or laryngospasm. It is only 
under these special circumstances that 
the defect becomes apparent on bifocal 
observation as the arytenoids are si- 
multaneously distracted. 

Clefts are a rare type of congenital 
laryngeal anomaly, hence, they are of- 
ten not suspected. Among 427 children 
referred for laryngeal examination at 
a tertiary pediatric hospital, two were 
found with laryngeal cleft.” Cameron 
and Williams" reported on four cases 
among 2000 autopsies done at another 
children’s hospital. In view of the rar- 
ity of all types of clefts, and the rela- 
tively recent clinical recognition of the 
“minor clefts,” it is difficult to compare 
the incidence of type I clefts with the 
more severe varieties. In Evans” series 
of 21 patients with clefts, there were 10 
with type I, eight with type II, and 
three with type III laryngeal clefts. 
While these data suggest that minor 
clefts are as common as major ones, 
confirmation awaits further reports 
from other endoscopists. 

In this series, one child (17% ) of the 
six with primary type I clefts had a 
tracheoesophageal fistula, and four 
(80% ) of the five children with type II 
clefts had a tracheoesophageal fistula. 
The association between laryngeal 
clefts and tracheoesophageal fistulas 
is well recognized with a reported in- 
cidence of 20%.'° While interarytenoid 
cleft involving the supraglottic mus- 
culature is an end-point defect in the 
normal embryologic separation be- 
tween the laryngotracheal and esoph- 


ageal structures, the high incidence of 
coexisting clefts and fistulas suggests 
an indirect relationship with trache- 
oesophageal fusion. Embryologically, 
the sixth arch gives rise to the inter- 
arytenoid muscles as well as to the 
other intrinsic muscles of the larynx, 
their formation dependent on the de- 
velopment of the laryngeal carti- 
lages. The origin of the cricoid carti- 
lage derives from two lateral centers of 
chondrification, originating in the in- 
ferior portion of the sixth arch.” Pos- 
terior fusion of the cricoid, which oc- 
curs at 7 weeks, is dependent on the 
antecedent development of the trache- 
oesophageal septum, which is com- 
plete by the fifth to sixth week of 
gestation." Alterations in this ascend- 
ing programatic sequence in the sepa- 
ration between the respiratory and al- 
imentary systems may account for the 
frequency of concurrent laryngeal 
clefts with tracheoesophageal fistulas. 

The high incidence of aspirational 
problems among children with type I 
clefts necessitates serious consider- 
ation of surgical repair; there is, how- 
ever, little mention in the literature 
regarding the diagnosis or the closure 
of type I clefts. The first report of an 
endoscopic approach for these lesions 
appeared in the Canadian Anesthetic 
Society Journal in 1979, written by 
Yamashita et al. The article describes 
the anesthetic experience at the Tor- 
onto (Ontario) Hospital for Sick Chil- 
dren with posterior laryngeal clefts. 
The authors describe three cases of 
endoscopic microlaryngeal repair per- 
formed by members of the Depart- 
ment of Otolaryngology. In two of 
these cases, a successful repair was 
achieved on the second attempt, the 
first attempt having been broken 
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Patient 
No./Sex/Age 


at Diagnosis Symptoms of 


of Cleft, y Type | Cleft 
1/F/14 Rattling inspiratory stridor 
2/M/3 Choking when eating; in- 
spiratory stridor; minimal 
aspirations 
3/F/1 mo Recurrent aspiration; chok- 
ing and cyanotic attacks 
when eating; inspiratory 
stridor 
4/F/2 Recurrent aspiration; in- 
Spiratory stridor 
5/M/2 Choking episoces when 
eating; rattlimg stridor 
6/F/1% Aspiration 
Patient 
No./Sex/Age 
at Diagnosis Symptoms 
of Cleft, y of Type | Cleft 
7/F/2 Aspiration 
8/M/2 Aspiration 
9/M/4 mo Aspiration 
10/F/1 Aspiration 
11/M/1 Aspiration 
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Associated Findings 
aaaea 


Esophageal Other 


Incoordinated swal- 
low; developmen- 
tal delay 


Tracheoesophageal 
fistula / esophageal 
atresia 


Cruzon’s syndrome; 
incoordinated 
swallow; hydro- 
cephalus 


Endoscopic 
Repair 
x1 


x1 


x1 


x1 


x1 


X3 


Table 2.—Children With Primary Type | Clefts Closed Endoscopically: Group 1 


Other Surgery 
LLP 


Tracheotomy Other 


Division of tracheo- 
esophageal fistula 
and primary anas- 
tomosis; gastric 
tube; Nissen oper- 
ation 


Frontofacial mono- 
block; ventriculo- 
peritoneal shunt 
cranioplasty 


Ñ able 3.—Children With Secondary Type I Clefts Closed Endoscopically: Group 2* 


- Le 


Associated Findings 


———————LLLLL?L£LBPB aaa“ 


Esophageal Other 

TEF/EA Type Il cleft at birth 
TEF/EA Type Il cleft at birth 
H-type TEF Type Il cleft at birth 
TEF/EA Type Il cleft at 1 mo 


Type Il cleft at birth 
Severe tracheomala- 
cia 


Endoscopic 
Repair 
x4 


x1 


x1 


x1 


x1 


* TEF/EA indicates tracheoesophageal fistula / esophageal atresia. 
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Other Surgery 
LL, 


Other 


Colon interposition for 
TEF /EA; lateral 
pharyngotomy for 
repair of type Il 
cleft; laryngofissure 
for repeated repair 
of type Il cleft 

Primary repair of 
TEF/EA; gastric 
tube; Nissen oper- 
ation; aortopexy; 
gastroesophageal 
interposition; lat- 
eral pharyngotomy 
for type Il cleft 


Tracheotomy 


Repair of H-type TEF 
X2; lateral pharyn- 
gotomy for type Il 
cleft; Nissen opera- 
tion; gastric tube 

Repair of TEF /EA; 
gastric tube; laryn- 
gofissure for type Il 


cleft 
Lateral pharyngotomy 
for type Il cleft 


Result of 
Endoscopic 
Repair 
No further symptoms; 
cleft closed on in- 

direct examination 


No further symptoms; 
cleft closed on re- 
peated endoscopy 


Still with incoordi- 
nated swallow but 
much reduced as- 
piration; cleft 
closed on repeated 
endoscopy 


Aspiration resolved; 
cleft closed on re- 
peated endoscopy 


Postoperative compli- 
cations of supra- 
glottis treated with 
intubation and anti- 
biotics; choking 
resolved; cleft 
closed on repeated 
endoscopy 


Breakdown of closure 
on first two 
attempts; success- 
ful closure on third 
attempt; cleft 
closed on repeated 
endoscopy 


Result of 
Endoscopic 
Repair 

Endoscopic repair 
breaks down three 
times; successful 
closure after fourth 
attempt; cleft 
closed on repeated 
endoscopy 


Cleft closed on re- 
peated endoscopy 


Cleft closed on re- 
peated endoscopy 


Cleft closed on re- 
peated endoscopy 


Cleft partially closed 
on endoscopy 
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Outcome 
Discharged 


Discharged 


Patient died of sud- 
den infant death 
syndrome 6 mo 
after cleft closure 


Discharged 


Discharged 


Continues with inco- 
ordinated swallow; 
nasogastric depen- 
dent 


Outcome 


Eating orally; trache- 
otomy out; 
discharged 


Tracheotomy depen- 
dent for tracheo- 
malacia; gastric 
tube supplementing 
full oral intake, but 
no further aspira- 
tion; child dies 1 
year after endo- 
scopic repair sec- 
ondary to intestinal 
complications 


Eating well; gastric 
tube out; tracheot- 
omy out; 
discharged 


Eating well; gastric 
tube out; tracheot- 
omy out; 
discharged 

Eating well; tracheot- 
omy still in place 
for tracheomalacia; 
still in follow-up 
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down. In the third case, three endo- 
scopic attempts failed and the cleft 
was successfully repaired by an exter- 
nal approach. The first mention of an 
endoscopic repair of a typeI cleft in the 
otolaryngologic literature was by 
Glossop et al,” in 1984, (patient 7 in 
this series). Evans,’ in 1985, briefly de- 
scribed his technique of endoscopic 
closure and reported on another suc- 
cessful case (patient 1 in this series). 
Benjamin and Inglis,’ in 1989, de- 
scribed their experience with “minor 


1. Finlay HVL. Familial congenital stridor. 
Arch Dis Child. 1949;24:219-223. 
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clefts,” including a case closed endo- 
scopically. Meyer et al, in 1990, also 
reported on a single case of type I cleft 
repaired endoscopically. 

The scarcity of reports on the recog- 
nition and management of type I clefts 
reflects several factors. This is a rela- 
tively new diagnosis. Type I clefts are 
nonspecific in their presentation, sub- 
tle in their endoscopic manifestation, 
and are also surgically challenging in 
their repair. Nevertheless, our experi- 
ence shows that, despite the diagnostic 
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problems, children with type I clefts do 
suffer from this anomaly. Moreover, 
our results suggest that, technical dif- 
ficulties not withstanding, endoscopic 
repair of type I clefts is an elegant al- 
ternative to transcervical closure. It is 
an operation that can be safely and 
routinely performed, and the lives of 
these children can thus be improved. 
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Endoscopic and Computed Tomographic 


Findings in Ostiomeatal Sinus Disease 


Raymond A. Jorgensen, MD 


® Previously, there has been no orga- 
nized farmat for the documentation of the 
findings of the nasal endoscopy and the 
coronal computed ‘omographic sinus 
scan. The findings f-om 100 nasal en- 
doscopies and computed tomographic 
scans were reviewed and summarized. 
The summarized findngs were incorpo- 
rated into two forms—‘‘the Nasal Endo- 
scopy Exam Form” and the “Computed 
Tomographic Scan Firdings [form]’’—uti- 
lizing computerized graphics techniques. 
The forms are presented along with their 
illustration of pathologic ostiomeatal find- 
ings. These forms represent a method of 
documentation of nasal endoscopic and 
coronal computed tomographic scan find- 
ings. They may be used in the demonstra- 
tion of disease, treatment, planning, resi- 
dent training, commurication of informa- 
tion, anc assisting in a tuture classification 
of degrees of severity of sinus disease. 

(Arch Otolaryngol Head Neck Surg. 
199 1;117:279-287) 


C onfirmation of the diagnosis of os- 

tiemeatal sinus disease requires 
a detailed history, comprehensive na- 
sal endescopy, and coronal computed 
tomographic (CT) scanning of the 
paranasal sinuses.'* Previously, there 
has been no organized format for the 
documentation of these last two steps. 
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Two computer-generated forms have 
been developed for this documen- 
tation.’ 

To develop the “Nasal Endoscopy 
Exam Form,” a list was compiled to 
include the vast majority of pathologic 
features to be demonstrated. Previous 
nasal endoscopies were reviewed and 
such a list was created. (The author 
had performed approximately 300 na- 
sal endoscopies at the time of this 
writing.) The Nasal Endoscopy Exam 
Form was produced with the use of a 
computer (MacIntosh Plus) with 
graphics software. The basic form uti- 
lizes a diagram consisting of dotted 
and solid lines of varying density that 
guide the construction of anatomic and 
pathologic detail. Ballpoint and felt- 
tip colored pens and “whiteout” cor- 
rection fluid are used as necessary to 
complete the picture. Located on the 
lateral margins of the diagram are 
identical lists of findings that may be 
checked as applied to each case. The 
dotted lines become solid lines as the 
pathologic findings are recorded. Ad- 
ditional details are recorded with the 
use of capital letters (eg, P for polyps). 
The steps of the nasal endoscopic ex- 
amination are found directly below the 
diagram and are checked as applicable. 
The findings may be tabulated at the 
bottom of the form. An example of this 
form is provided in Fig 1. 

In the development of the “Comput- 
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ed Tomographic Scan Findings” form, 
approximately 120 CT scans were re- 
viewed. The form includes the straight 
coronal sections as well as an axial 
view for the more complicated patient. 
Initially, line drawings of the individ- 
ual sections were traced onto plain pa- 
per. Each section was then scanned 
into the software graphics program 
and “idealized.” Finally, a parasagittal 
section was obtained in similar fashion 
as above and added.* During the con- 
struction of the parasagittal section, 
the anatomy of this region was studied 
in Grant and Boileau’s’ atlas as well as 
in Van Alyea’s® text. The sections were 
then arranged in the center of the 
page, so as to provide sufficient room 
along the margins for the groupings of 
pathologic details, which would later 
be inserted. 

Next, a list of pathologic features 
was compiled for the individual para- 
nasal sinuses, the turbinates, and the 
nasal septum. These pathologic fea- 
tures were then grouped and placed at 
the margins. Finally, lines were pro- 
vided at the bottom of the page for the 
tabulation of the pathologic findings. 
The basic Computed Tomographic 
Sean Findings form utilizes three 
types of diagrams, which incorporate a 
combination of dotted and solid lines. 
The top diagram*{neludes a coronal 
view of the frontal and anterior eth- 
moid sinuses and the maxillary antra. 
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The diagram immediately below dem- 
onstrates the axial or transverse view 
of the anterior and posterior ethmoid 
sinuses and the sphenoid sinuses. To 
the left of the axial view is a coronal 
section that demonstrates the poste- 
rior ethmoid sinuses. To the right is a 
coronal section that demonstrates the 
sphenoid sinuses. The last diagram is a 
parasagittal view. This is for the pur- 
pose of including certain important 
distances (such as the distance from 
the nasal spine to the posterior wall of 
the sphenoid sinus) and angles (suchas 
the angle between the floor of the na- 
sal fossa and the anterior wall of the 
sphenoid sinus), etc. The pathologic 
findings may then be checked as nec- 
essary. The findings may be tabulated 
at the bottom of the form. Ballpoint 
and felt-tip pens and whiteout correc- 
tion fluid are used to complete the di- 
agram (Fig 2). 


THE FORMS IN 
THE CLINICAL SETTING 


The Nasal Endoscopy Exam Form is 
altered to record mild ostiomeatal si- 
nus disease. Figure 3 demonstrates 
paradoxically curved middle tur- 
binates bilaterally, which are produc- 
ing a marked narrowing of the ante- 
rior entrances into the middle meati. 
Small posterior septal spurs are pres- 
ent on both sides. Phenylephrine hydro- 
chloride (Neo-Synephrine) spray with 
cocaine and tetracaine (Pontocaine) 
topical anesthesia were used. The find- 
ings were tabulated at the bottom of 
the form. 


The Computed Tomographic Scan 
Findings Form in Mild Disease 

Figure 4 shows a concha bullosa of 
moderate size on the right side, along 
with a much smaller concha bullosa on 
the left side. The right ethmoid bulla is 
moderately enlarged, producing a nar- 
rowing of the ostiomeatal complex. 
There is a medium-sized polyp on the 
posterior medial wall of the right max- 
illary antrum. There is some hypertro- 
phy of the right inferior turbinate. The 
findings were tabulated at the bottom 
of the form. 


The Nasal Endoscopy Exam Form 
in Severe Polypoid Disease 


Figure 5 has been altered to indicate 
the presence of large polyps that are 





more extensive on the left side. They 
are also protruding through the infe- 
rior meatal nasal-antral windows. Mu- 
copurulent discharge is present bilat- 
erally, as indicated by the solid lines, in 
the middle meatus and along the infe- 
rior turbinates and into the inferior 
meatus bilaterally. The nasal lacrimal 
duct opening is noted in the left infe- 
rior meatus. Phenylephrine hydro- 
chloride with cocaine and tetracaine 
topical anesthesia were used. Findings 
were tabulated at the bottom of the 


page. 


The Computed Tomographic Scan 
Findings Form in Severe Disease 


Figure 6 shows extensive bilateral 
opacification involving most of the 
paranasal sinuses, more marked on the 
left side. This obscured most of the 
anatomy of the left ostiomeatal com- 
plex. There is evidence of previous bi- 
lateral radical sinus surgery. The right 
frontal sinus is absent. 


THE UTILIZATION OF 
THE FORMS IN 
THE CLINICAL PRACTICE 

The most important function of 
these forms is in the organization and 
summation of clinical data. This per- 
mits more precision in the diagnosis of 
disease and in medical/surgical plan- 
ning. A corollary of this function is the 
facilitation of rapid recall. A quick 
look at these diagrams just before 
surgery is all that is necessary to 
sharpen one’s memory. This is far eas- 
ier than reading the printed text of a 
CT scan or fumbling through a folder 
of several CT films. However, it must 
be strongly noted that this is not in- 
tended as a substitute for the presence 
of the CT scan in the operating room, 
especially to confirm the degree of in- 
clination of the fovea ethmoidalis with 
the cribriform plate. 

These diagrams can be of use in the 
endoscopic surgical training of resi- 
dents in otolaryngology-head and neck 
surgery. The Nasal Endoscopy Exam 
Form may be used as a guide for the 
resident to proceed in an orderly man- 
ner to organize his or her thoughts re- 
garding the patient’s entire nonradio- 
logic intranasal anatomy. This will in- 
clude nasal septal deviations and 
inferior turbinate reductions as well as 
findings in the region of the osti- 
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omeatal complex. In other words, the 
resident surgeon must make decisions 
about these areas, which he or she 
confirms by checking the boxes repre- 
senting the pathologic findings. The 
resident then alters the diagram to il- 
lustrate the abnormal findings. Con- 
versely, by not checking the boxes, and 
by not altering the diagram, the resi- 
dent indicates that these areas are 
normal. The staff rhinologist must ex- 
amine the patient with the resident to 
confirm or correct the resident’s im- 
pressions of the patient’s endonasal 
anatomy and pathology. It may be 
helpful to use a camera with video dis- 
play during this part of the evaluation 
of the patient. The standard CT scan 
diagram, when completed by the resi- 
dent surgeon, can also be compared 
with the CT scan itself, by the staff 
rhinologist, to make certain that the 
resident has identified all of the perti- 
nent findings. 

These forms can be used to commu- 
nicate information to the medical com- 
munity. A copy of the nasal endoscopic 
findings can be sent to the radiologist 
at the same time that a CT scan of the 
sinuses is requested. This can aid the 
radiologist in detecting seemingly mi- 
nor findings such as paradoxically 
curved middle turbinates. 

Copies of these forms, demonstrat- 
ing the patient’s pathology, may be 
sent to the referring physician to add 
to his or her knowledge of the location 
and the severity of the patient’s osti- 
omeatal disease. This can help the 
physician to have a better understand- 
ing of the rationale underlying the 
proposed medical/surgical treatment. 

Following the nasal endoscopic ex- 
amination in the office, a copy of the 
completed Nasal Endoseopy Exam 
Form may be included with the insur- 
ance form when the insurance com- 
pany is billed for this procedure. In 
similar fashion, after the endoscopic 
surgical procedure, the surgeon can 
send copies of the forms along with 
copies of the operative report and pa- 
thology report to the insurance com- 
pany for billing purposes. These forms, 
then, can aid the insurance companies 
in their determination of the validity 
of the endoscopic surgeon’s billing pro- 
cedures. 

The organized format of the dia- 
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NASAL ENDOSCOPY EXAM FORM 


APEX OF NASAL FOSSA [] te! RIGHT LEFT _.-- [J APEX OF NASAL FOSSA 
OSTIUM OF SPHENOID SINUS [] -~.n ENDOSCOPIC _.-**7” 2 C] OSTIUM OF SPHENOID SINUS 
SUPERIOR TURBINATE [J -. =>~. Temes Anatomy and Pathology eect’ leet”. C] SUPERIOR TURBINATE 
HIGH SEPTAL DEFLECTION [] ~. 75s, T Tee. wee ee") HIGH SEPTAL DEFLECTION 


ànn. O Mid. O Post O thes.” ae 


. ped GE lee Ant. O Mid. Post. J 
ENLARGEDAGGERNASI(J.. n se 


a7 ae er" ENLARGED AGGER NASI 






















ENLARGED ETHMOID BULLA TJ] so fit, Pi, ee A „<“ C] ENLARGED ETHMOID BULLA 
Edematous C] With Mucopus O maie Pag. Ee. % A T è A oa ite Edematous C] With Musopus C 
MIDOLETURBINATE J. s,s, ‘at ao 5s A is 7”, C MIDDLE TURBINATE 
Hypetrophied E ResectedO) M S DS, Ae ar te cb Sp Se” Hypertrophied C) Reseeted C) 
eee. TR EON. Ear PRE NK ConhaBulosa D 
Paradoxical Curvature O E” AN anes - ee Syms E Paradoxical Curvature Cy 
NARROWIOPENING INTO [] ~.. fas Jes ey : : oO e ae _-- C] NARROW OPENING INTO 
ANT. MIDDLE MEATUS Men Lees” cae : : HE $ gee ANT. MIDDLE MEATUS 
ACGESSORYOSTIUM (MAX) []--.. pet n T : 4 : 2° #003, __-- C] ACCESSORY OSTIUM (MAX,) 
MEDIABDEVIATIONOF [J --. Yigg bE : : “3 TS A- D MEDIAL DEVIATION OF 
UNCINATE PROCESS is eee * : : : er eae UNCINATE PROCESS 
PROLAPSED MUCOSA [] ----....__. T] Eo as > : E E. [C PROLAPSED MUCOSA 
OF INFUNDIBULUM ek ae ile SOR bck, i OF INFUNDIBULUM 
MUCOPUS [J ------------- it G : : ers eer C MucoPus 
WISC.SEPTALDEFLECTIONS = ease : : Cirina orge... MISC. SEPTAL DEFLECTIONS 
aas an aa a E AE : i wert >n.. t C SUBTOTAL 
CENTRAL [] --77 a oe i 3 : Tie `~- C] CENTRAL 
aot O MiO Post. O i ae > i a : Ee eg ee An. O Mid O Post O 
INFERIOR C] ---7*s2% + s : TE 2$ -- C INFERIOR 
Ant. O Mid. O Post O eR : : : > “an Ant. O Mid. 0 Post O 
N-LDUCTOPENING O -f == or : : ‘oe: 3 P  NLDUCT OPENING 
INFERIOR TURBINATE [J] 22°30 : : OO Srl, FOOR [C INFERIOR TURBINATE 
Anterior Resection D ---3 $ aae at. p ° “t-s 8 2>--- Anterior Resection D 
Hypertrophy D ---55 a Syš---- Hypertrophy O) 

INFERIOR MEATUS O); A LAPRE a T `S [7 INFERIOR MEATUS 
Patent Window [] ---" _---" “Ts, `--- Patent Window CJ 
MUCOPUS [] --~ ~~. [C] Mucopus 
POLYP (P) O C POLYP (P) 

SCAR (S) D [C SCAR (S) 

FAT (F) O C FAT (F) 

‘ADHESION (A) [] C ADHESION (A) 


NASAL ENDOSCOPY 


Neosynephrine 1/4%__, Xylocaine 4% ___ was sprayed into Right__ Left__ nasal fossa. 
Cocaine HCL 4% impregnated cotton pledgets were inserted into Right__ Left__ middle meatus. 
Pontocaine HCL 2% impregnated cotton pledgets were inserted into Right__ Left__ inferior meatus. 
. Nasal endoscopy was performed: Right Side__Left Side__ 

2.7 mm. diameter 30 degrees__ 4 mm. diameter 30 degrees __ 4 mm diameter 0 degrees _ 

2.7 mm. diameter 70 degrees __ 4 mm. diameter 70 degrees __ 4 mm diameter 120 degrees __ 
5. Afrin__, Neosynephrine, 1/ %__ into Right__Left__ nostril for three (3) days. 


~ N= 


ENDOSCOPIC DIAGNOSIS 
RIGHT LEFT 








A. & .& 
ee a FO 





Fig 1.—Nasal Endoscopy Exam Form. Diagram representing intranasal anatomy occupies the center. Anatomic features are 
listed on either side. Procedure checklist is below diagram. At bottom are numbered spaces for summarizing findings. 
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COMPUTED TOMOGRAPHIC SCAN FINDINGS í 


FRONTAL RECESS 
Occlusion: 
R: Mild Mod.__ Complete__ 
L: Mild__ Mod.__ Complete__ 


FRONTAL SINUS 
Opacification: 
R: Mild Mod.__ Marked__ Complete__ 
L: Mild Mod. Marked__ Complete__ 
Exenterated: R_ L_ 

















Absent: R_L ETHMOIDAL INFUNDIBULUM 
Osteoma:R_ L Occlusion: 
aa R: Mild _ Mod. _ Complete _ 
MAXILLARY ANTRUM L: Mild__ Mod. _ Complete _ 
Piy (Small-Medium-Large) Narrow: R_ L_ 
‘Sup. Inf. Lat. Med. Ant. __ Post.__ 

L: Sup. Inf. Lat. Med. _ Ant. _ Post__ INFERIOR TURBINATE 
Opacification: Hypertrophy: R__L__ 

R: Mild Mod. Marked__ Complete _ Ant. Resection: R__L__ 

L: Mild__ Mod.__ Marked__ Complete__ dis 
Ostial Occlusion: MIDDLE TURBINATE 

R: Mild __ Mod. _ Complete _ Hypertrophy: R_L_ 

L: Mild Mod. _ Complete _ Concha Bullosa: R_ L_ 
dR- C- Paradoxical Curve: R_L_ 
Patent Inf. Meatal Window: R_L_ Resection: Partial Total 
Anterior Wall Defect: R__ L__ 

NASAL SEPTUM 
ANTERIOR ETHMOID LABYRINTH Deviation: 

Opacification: Superior l 
R: Mild__ Mod.__ Marked__ Complete R__ Mid. Turbinate Contac:__ 
L: Mild — Mod. — Marked — Complete _ L_ Mid. Turbinate Contact _ 

Exenterated: R_L _ Middle — 

Bulla: R__ Mid. Turbinate Contact__ 
Large: R_L | = Mid. Turbinate Contact__ 
Mid. Turbinate Contact: R_L nferior 

ore Sn R_ Inf. Turbinate Contact__ 
POSTERIOR ETHMOID LABYRINTH L__ Inf. Turbinate Contact _ 

Opacification: Mucosal Edema __ 

R: Mild _ Mod. _ Marked __ Complete__ 

L: Mild __ Mod. __ Marked__ Complete__ aa 

Exenterated: R_ L_ Mild Be 

HIATUS SEMILUNARIS Marked _ Complete__ 

Occlusion: + L: Mild _ Mod.__ ~~ 
R: Mild__ Mod.__ Complete _ ji ik i Marked_ Complete_ 

L: Mild__ Mod.__ Complete _ Exenterated: R_L_ 
Accessory Maxillary Ostium: R_ L_ 

SKULL BA DISTANCES (cm.) 
Ar hirin Nasal Spine - Frontal Recess __ 
Defect Nasal Spine - Posterior 
ae Te Sphenoid Sinus __ 
ANGLES Nasal Spine - Anterior 
a (Frontal Recess - Nasal Spine): _ Wall of Sphenoid Sinus __ 
B (Sphenoid Bone - Nasal Spine): __ 
>» 
COMPUTED TOMOGRAPHIC DIAGNOSIS 
1 
2 
3 
I Ns ee a bi ee ae eee als), Se Ee 
ise ee a i Ee eee 
TOYS 5 cae a Pe a ers A PT a 
1 SRS RSS RTS le a re es nar CI ME PT Las 
Fig 2.—Computed Tomographic Scan Findings. This form utilizes five diagrams to localize radiologic details of sinus disease. bis 


Checklists of anatomic and pathologic details are on either side. Important findings are recorded in spaces at bottom. 
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APEX OF NASAL FOSSA [] ~~... RIGHT LEET _--- [C] APEX OF NASAL FOSSA 
OSTIUM OF SPHENOID SINUS [] -~ 775... ENDOSCOPIC -+777 __.+ C] OSTIUM OF SPHENOID SINUS 
SUPERIOR TURBINATE [9% “+e. Toe Anatomy and Pathology weet” e**""_) [I SUPERIOR TURBINATE 
HIGH SEPTALIDEFLECTION [3 > ie RN _- C HIGH SEPTAL DEFLECTION 
An. O Mid O Pest. O” a R Me ai O AO Mid. Post O 
ENLARGEDAGGER NASI [] = are A, Wena A . [C ENLARGED AGGER NASI 
ENLARGED ETHMOID BULLA C] ``. +. ae .-’_. C ENLARGED ETHMOID BULLA 
Edematous 1) With Mucopus O a al a Edematous C) With Mucopus O 
MIDDLE TURBINATE [3 [W MIDDLE TURBINATE 









Hypertrophied C] Resected O Hypertrophied ©) Resected OJ 
Concha Buliesa O Concha Bullose [J 
Paradoxical Curvature Gi” s Paradoxical Curvature (0 
NARROW OPENINGINTO ck [ENARROW OPENING INTO 
+ ANT. MIDDLE MEATUS : ANT. MIDDLE MEATUS 






ACCESSORY OSTIUM (MAX.) Ç] ~.. 
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NASAL ENDOSCOPY 


. Neosynephrine 114% S Xylocaine 4%___ was sprayed into Right v Left PA nasal fossa. 
. Cocaine HCL 4% impregnated cotton pledgets were inserted into Right V Left“ middle meatus. 
Pontocaine HCL 2% impregnated cotton pledgets were inserted into Right_V Left V inferior meatus. 
. Nasal endoscopy was performed: Right Side “ Left Side 
2.7 mm. diameter 30 degrees Ea 4 mm. diameter 30 degrees__ 4 mm diameter 0 degrees__ 
2.7 mm. diameter 70 degrees__ 4 mm. diameter 70 degrees__ 4 mm diameter 120 degrees__ 
5. Afrin, Neosynephrine, 1/ %__ into Right Left “ nostril for three (3) days. 


A OMD | 


ENDOSCOPIC DIAGNOSIS 





rug Fig 3.—Mild ostiomeatal sinus disease as demonstrated on Nasal Endoscopy Exam Form. Paradoxically curved middle tur- 
binates, narrow anterior middle meatal openings, right middle meatal mucopus, and septal spurring are recorded. 
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COMPUTED TOMOGRAPHIC SCAN FINDINGS 


FRONTAL SINUS 
Opacification: 
R: Miki__ Mod.__ Marked__ Complete __ 
L: Mikd__ Mod.__ Marked__ Complete _ 


FRONTAL RECESS 
Occlusion: 


R: Mid Mod.__ Complete _ 
L: Mid — Mod. — Complete _ 


Exenterated: R_ L_ 
Absent: R_L_ ETHMOIDAL INFUNDIBULUM 
Osteoma: R_L_ Occlusion: 
R: Mild _ Mod.__ Complete _ 
MAXILLARY ANTRUM L: Mild Mod. Complete _ 
myy ag gar Mage Narrow: Rf L 
: Sup. Int. Lat__ Med.M Ant. Post. 
L: Sup. Inf. Lat__ Med. Ant. _ Post _ INFERIOR Le 
Gpacification: Hypertrophy: Rv L 
R: Mild __ Mod. __ Marked__ Complete __ Ant. Resection: R_L_ 





L: Mild Mod. _ Marked _ Complete _ 
Gstial Occlusion: MIDDLE TURBINATE 


ded Med Conna iLane y a HTL 
: Mi ; te : 
Ast Ti Paradoxical Curve: R_L 


Ruid:R_L_ ‘a 
Fatent Inf. Meatal Window: R__L__ Resection: Partial Total 
Anterior Wall Defect: R_L 


NASAL SEPTUM 
ANTERIOR ETHMOID LABYRINTH Deviation: 
Opacification: Superior 
R: Mild Mod.__ Marked__ Complete__ R_ Mid. Turbinate Contaet__ 


L: Mild Mod. Marked _ Complete _ bn yw Turbinate Contac _ 





Exenterated: R_L_ 

Bulla: R_ Mid. Turbinate Contact__ 
Large: R L_ L_ Mid. Turbinate Contac 
Mid. Turbinate Contact: R_ L_ inferior 

R_ Inf. Turbinate Contact__ 
POSTERIOR ETHMOID LABYRINTH L_ Inf. Turbinate Contact _ 
Dpacification: Edema __ 
R: Mikd__ Mod.__ Marked _ Complete 
L: Mild Mod. _ Marked__ Complete SPHENOID SINUS 
Exenterated: R_ L_ . 
R: Mild__ Mod. _ 
HIATUS SEMILUNARIS Marked Complete 
Declusion: L: Mild__ Mod. _ 
R: Mild __ Mod. _ Complete _ o. l i. 2 Marked __ Complete _ 
L: Mild Mod. _ Complete __ Exenterated: R_L_ 
Accessory Maxillary Ostium: R_ L_ 
SKULL BASE DISTANCES (cm.) 
Attenuation Nasal Spine - Frontal Recess _ 
Defect Nasal Spine - Posterior 
r Wall of Sphenoid Sinus_ 
ANGLES Nasal Spine - Anterior 
x (Frontal Recess - Nasal Spine): __ Wall of Sphenoid Sinus__ 


B (Sphenoid Bone - Nasal Spine): _ 





COMPUTED TOMOGRAPHIC DIAGNOSIS 





2. Lef 

3. Narrow distal end ri infundibulum 
$ ; ; ' 

5. Hypertrophied ri inferior j 
6. 
7. 

















` Fig.4.—Mild right-sided ostiomeatal sinus disease demonstrated on Computed Tomographic Scan Findings form. Small eon- 
cka bullosa, distal narrowing of right infundibulum, right posterior antral polyp, and hypertrophy of right inferior turbinate-are 
recorded. 


. 284 Arch Otolaryngol Head Neck Surg—Vol 117, March 1991 Ostiomeatal Sinus Disease— Jorgensen 


~é 


NASAL ENDOSCOPY EXAM FORM 
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NASAL ENDOSCOPY 


1. Neosynephrine 1/4% af, Xylocaine 4%__ was sprayed into Right Left vo fossa. 
2. Cocaine HCL 4% impregnated cotton pledgets were inserted into Right V Left middle meatus. 
3. Pontocaine HCL 2% impregnated cotton pledgets were inserted into Right_Ueft_cAnferior meatus. 
4. Nasal endoscopy was performed: Right Side “Left Side v 
2.7 mm. diameter 30 degrees 4 mm. diameter 30 degrees__ 4 mm diameter 0 degrees__ 
2.7 mm. diameter 70 degrees__ 4 mm. diameter 70 degrees__ 4 mm diameter 120 degrees__ 
5. Afrin, Neosynephrine, 1/ %__ into Right Left_“nostril for three (3) days. 


ENDOSCOPIC DIAGNOSIS 


RIGHT 


1. Abundant middle meatal polyps 


2 Polyp nasal antral window 
p, TRS artar ior & posterior to eustachian tube _ 


5. 





y am e a P 
Fig 5.— Severe ostiomeatal sinus disease as demonstrated on Nasal Endoscopy Exam Form. Extensive bilateral polyps in- "© J 


— 


newy 


LEFT 


Polyp nasal antral window 


| eustachian tube 
Polyp posterior middle meatus 





volving the middle meati and nasal antral windows and mucopus in middle and inferior meati are recorded., 
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COMPUTED TOMOGRAPHIC SCAN FINDINGS 


FRONTAL RECESS 
Occlusion: 
R: Mild__ Mod.__ Complete isl 
L: Mild — Mod. — Complete v 


FRONTAL SINUS 
Opacitication: 
R:Mild _Mod._ Marked _ Complete _ 
L: Mild Mod. Marked__ Complete w” 





Ex . 
manen Mask ETHMOIDAL INFUNDIBULUM 
AL Occlusion: 
Sonan E R: Mid__ Mod. _ Complete ¥ 
MAXILLARY ANTRUM L: Mild — Mod. Complete_~ 
ro. ‘anager gg RET Narrow: R_L_ 
: Sup. Inf. Lat__ Med. _ Ant. _ Post. 

L-Sup.__ Inf. Lat__ Med. — Ant. — Post. _ INFERIOR a yo gee 
Opacification: Hypertrophy: Re ~“ 

R: Mild__ Mod. __ Marked Complete Ant. Resection: RL L_ 

L: Mild — Mod. — Marked Complete 7 ae 

: R 


R: Mild__ Mod. __ Complete 
L: Mild _ Mod.__ Complete 
Fluid: RIL? 
Patent Inf. Meatal Window: RL. 
Anterior Wall Defect: RYL 


Ostia! Occlusion: 
4 TEE 
we cha y ik wi 
Paradoxical Curve: R_L 


Resection: Partial Total 


NASAL SEPTUM 
ANTERIOR ETHMOID LABYRINTH Deviation: 
KT R A Mid Turbinate Contact __ 


R: Mild Mod._ Marked Complete _ 
L: Mild _ Mod. _ Marked__ Complete ~~ 
Exenteraled: RV LY 


L__ Mid. Turbinate Contact__ 
Middle 
R__ Mid. Turbinate Contact__ 


a i PA L__ Mid. Turbinate Contact__ 
Mid. Turbinate Contact: R_ L_ ay erate 
POSTERIOR ETHMOID LABYRINTH L— Inf. Turbinate Contact _ 
OF Mid Mod Marked__ Compl z ent 
: Mild _ Mod. | Complete__ 
L: Mild Mod._ Marked__ Complete v SPHENOID SINUS 
Exenterated: R_ LU “yee 
HIATUS SEMILUNARIS Marked _ Complete 
Occlusion: L: Mild__ Mod. _ 
R: Mild V Mod. _ Complete _ ened Compia 
L: Mild Mod. _ Complete v” Exenterated: R_ Le 
Accessory Maxillary Ostium: R_ L_ 
DEFECT 
DISTANCES (cm.) 
gep POSTERIOR Nasal Spine - Frontal Recess_ 
yA FRONTAL A NIA l Wale Spheroid Sinus 
ANGLES y : Nasal Spine - Anterior 
Wall of Sphenoid Sinus __ 


a (Frontal Recess - Nasal Spine): _ 
B (Sphenoid Bone - Nasal Spine): _ 


POLY POIO 
MASS 





COMPUTED TOMOGRAPHIC DIAGNOSIS 


1. ic bj r lypoid sinusitis 

> Status post bilateral Caldwell-Luc procedure 
3, Bony fragnents right superior antrum 

4. 

5 Absent right frontal sinus 

6. 
7 











Fig 6.— Severe chronic sinusitis and ostiomeatal sinus disease demonstrated on Computed Tomographic Scan Findings form. 
Opacification of most of the sinuses, absent right frontal sinus, postoperative changes, and left skull base defect are recorded. 
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gramed ostiomeatal findings permits 
an efficient method of gathering data 
for the purpose of reporting surgical 
results. Stammberger’s? group is using 
the Nasal Endoscopy Exam Form for 
the recording of intraoperative surgi- 
cal findings, such as the location of 
polyps. The findings are then corre- 
lated with the microscopic appearance 
of these areas. 


1. Kennedy DW, Zinreich SJ, Rosenbaum AE, 
Johns ME. Functional endoscopic sinus surgery: 
theory and diagnostic evaluation. Arch Otolaryn- 
gol Head Neck Surg. 1985;111:577-582. 

2. Stammberger H. Endoscopic endonasal sur- 
gery: concepts in treatment of recurring rhinosi- 
nusitis, I: amatomic and pathophysiologic consid- 
erations, II: surgical technique. Otolaryngol Head 
Neck Surg. 1986;94:143-147. 

3. Stankiewicz JA. Complications of endoscopic 


The Nasal Endoscopy Exam Form 
and the Computed Tomographic Find- 
ings form may also be of value in stan- 
dardizing a classification of degrees of 
severity of sinus disease. 


CONCLUSIONS 


These forms present a tangible 
record of findings in nasal endoscopy 
and CT scans. They can be used to 
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communicate information to the pa- 
tient, other physicians, and insurance 
companies. Previously, this informa- 
tion was visualized only in the mind of 
the endoscopic surgeon. It can now be 
seen, understood, and discussed with- 
out the need for the surgeon to be 
present. 

An advanced CT sean form is also 
available. 
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5-Year Results of Cisplatin and Fluorouracil 


Infusion in Head and Neck Cancer 


John R. Jacobs, MD; Karen K. Fu, MD; Louis D. Lowry, MD; R. L. Scotte Doggett, MD; Thomas F. Pajak, PhD; Muhyi Al-Sarraf, MD 


e As part of the developmental process 
for the Head and Neck Intergroup trial of 
adjuvant chemotherapy for advanced re- 
sectable head and neck carcinoma, in 
1981 the Radiation Therapy Oncology 
Group, Philadelphia, Pa, conducted two 
nonrandomized pilot studies using chemo- 
therapy consisting of three courses of cis- 
platin and fluorouracil infusion. Chemo- 
therapy was administered prior to surgery 
in 42 patients (induction) and after surgery 
in an additional 29 patients (sequential). 
The populations were roughly comparable 
with respect to tumor site and stage. 
Twelve of the 42 patients in the induction 
group and seven of the 29 in the sequen- 
tial group are alive and with no evidence of 
disease at the last reported follow-up. The 
median survival was 31 months in the se- 
quential group vs 20 months in the induc- 
tion group. Only two of the 26 patients with 
less than a complete clinical response fol- 
lowing induction chemotherapy are still 
alive. Twenty-seven of the 42 patients who 
received induction chemotherapy did not 
undergo surgery as initially planned. De- 
spite the lack of surgery, at 5 years the sur- 
vival between the two groups was not sig- 
nificantly different (27% for the induction 
group vs 23% for the sequential group). 

(Arch Otolaryngol Head Neck Surg. 
1991;117:288-291) 


S urgery and radiation therapy con- 
stitute the most effective modali- 
ties available today for the treatment 
of advanced squamous cell carcinoma 
of the head and neck. While cures are 
frequent in early-stage disease, the 
success rate falls rapidly with advanc- 
ing tumor stage. The incidence of local 
regional failure following definitive lo- 
cal treatment with radiation and sur- 
gery in advanced disease has been re- 
ported as high as 60% .'7 

A potentially important develop- 
ment in the efforts to improve the 
treatment results for this patient pop- 
ulation has been the identification of 
drug combinations that can be admin- 
istered with impressive clinical re- 
sponses. The response rates have been 
reported to reach 90% with a 50% 
complete clinical response rate in pre- 
viously untreated disease using cispla- 
tin-containing combination chemo- 
therapy.*” 
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The Radiation Therapy Oncology 
Group, Philadelphia, Pa, has previ- 
ously reported two nonrandomized 
phase II trials (8116a and b).'>} These 
trials investigated, in a multi-institu- 
tional setting, a chemotherapy regi- 
men consisting of three courses of cis- 
platin and fluorouracil. In one trial 
(8116a), the chemotherapy was admin- 
istered as induction prior to surgery 
(group 1). In the second trial (8116b), 
chemotherapy was administered after 
surgery (group 2). Confirmation of the 
results of single institutional experi- 
ences was obtained in the induction 
trial group.” This drug combination 
was subsequently adopted as the ex- 
perimental treatment arm in the Head 
and Neck Intergroup Phase III Trial. 
This trial evaluates the role of adju- 
vant chemotherapy with three courses 
of cisplatin and fluorouracil following 
surgery and before radiotherapy in 
advanced operable squamous cell car- 
cinoma of the head and neck. The con- 
trol arm for the study is surgery and 
postoperative radiotherapy. 

The timing of chemotherapy to fol- 
low surgery was selected te prevent the 
compliance problems encountered 
during the trial of induction chemo- 
therapy. Of the 42 patients in the pilot 
study given induction chemotherapy, 
only 27 received the planned surgery.” 
This report details the 5-year follow- 
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` at 


Table 1.—Patient Characteristics * 


Group 1 Group 2 
CT-S-RT, S-CT-RT, 
No. (%) No. (%) 








Characteristic 
Sex 













Male 28 (67) 24 (83) 

Female 14 (33) 5 (17) 
Age 

Range 40-69 34-79 

Median 56 56 

Mean 55 55 
Karnovsky'’s Performance Scale 

90-100 22 (53) 14 (48) 

70-80 18 (43) 15 (52) 

50-60 2 (4) O (0) 











10 (23) 11 (38) 















Larynx 12 (29) 8 (28) 
Oral cavity 12 (29) 5 (17) 
Hypopharynx 8 (19) 5 (17) 
Clinical stage 
Hl 15 (36) 6 (21) 
IV 27 (64) 23 (79) 
Clinical T stage 
T1 2 (5) 2 (7) 
T2 5 (12) 5 (17) 
T3 20 (47) 15 (52) 
T4 15 (36) 7 (24) 















17 (41) 6 (21) 
N1 6 (14) 4 (14) 
N2 9 (21) 10 (34) 
N3 10 (24) 9 (31) 












8 (19) 6 (21) 
Moderate 24 (57) 19 (65) 
Poor 9 (22) 4 (14) 
Undifferentiated 1 (2) O (0) 





*CT indicates chemotherapy; S, surgery; and RT, 
radiotherapy. 


up of the two nonrandomized prospec- 
tive phase II trials. 


PATIENTS AND METHODS 


Eligibility criteria for patient entry into 
these two trials have been previously 
published," and herein they are summa- 
rized only. To be eligible, patients must 
have had pathologically proved stages III 
and IV (without evidence of distant disease) 
of squamous cell carcinoma of the head and 
neck. They must have been potentially op- 
erable and have adequate renal function 
and blood cell counts. All patients were re- 
quired to sign an informed consent form 
prior to study entry. All patients had their 
disease staged by tri pleendoscopy and were 
seen by a head and neck cancer surgeon, ra- 
diation oncologist, and medical oncologist. 
Forty-two patients were treated with three 
courses of induction chemotherapy consist- 
ing of cisplatin (100 mg/m?) on day 1 with 
mannitol diuresis and intravenous fluid hy- 
drations along with fluorouracil (1000 
mg/m?) on days 1 through 5 in a 120-hour 
infusion. Details of drug administration 
have been previously published. 

Chemotherapy was given every 3 weeks 
or as soon as the side effects had subsided 
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Induction Response Patients 


tPatient was last reported alive at 55 mo. 
+Patient was last reported alive at 8 mo. 


Surgery 


tPatient was reported alive at 55.4 mo. 
Patient was reported alive at 8.3 mo. 


for a total of three courses. In 29 patients, 
the chemotherapy was administered begin- 
ning 4 weeks after surgery. Radiotherapy 
was started 4 weeks following completion of 
chemotherapy in the experimental arm or 
surgery in the standard arm. The total dose 
delivered to the entire tumor volume was 
5000 to 5400 cGy at 180 to 200 cGy fraction, 
five daily fractions per week. Margins in 
areas at high risk for failure were boosted 
to 6000 cGy in 6 to 6.5 weeks. The criterion 
for complete response (CR) was complete 
disappearance of all measurable lesions 
and symptoms. Partial response (PR) was 
greater than or equal to 50% but less than 
or equal to 100% reduction of the sum of the 
product of two diameters of all measurable 
lesions and the absence of new lesions. No 
response (NR) was less than 50% decrease 
in clinical size of the tumor. 


STATISTICAL CONSIDERATIONS 


Survival rates were plotted as step func- 
tions using the Kaplan-Meier product-limit 
method.'* The reported 5-year survival 
rates along with their associated standard 
errors were based on the Kaplan-Meier es- 
timates. The differences in the survivals by 
response category CR vs PR vs NR) and by 
surgery performed (yes vs no) following in- 
duction chemotherapy were evaluated by 
the log-rank test.'5 Since the assignment to 
the two treatments was not randomly done, 
the difference in survivals between them 
was not tested formally. Survival was mea- 
sured from the start of the treatment until 
time of death regardless of the cause, or the 
time of the last follow-up if the patient was 
alive. The study was opened to new patient 


Table 2.—Response to Induction Chemotherapy vs Survival * 
No. No 


No. of No. 
Dead 


*P<0.1. 


Induction Response Performed Patients <5 y >5 y Rate, % 
Complete response Yes 8 0 3 38 + 17 
Less than complete response Yes 16 (0 3 19 + 10 


*One patient with surgery for esophageal primary only and two patients with only neek dissection. 


Cisplatin and Fluorouracil Infusion— Jacobs et al 





Estimated 
5-Year Survival 
“Rate, % 






Alive 
>5 y 


Alive 
<5 y 






No. No. 
Alive Alive 


Estimated 
5-Year Survival 





No. of 







entries between December 1981 and Sep- 
tember 1984. Since the survival analysis 
was done in January 1990, every patient 
could potentially have been followed up for 
at least 5 years. Three patients were un- 
available for less than 5 years of follow-up. 
Two patients in the induction chemother- 
apy were last reported alive at 8 and 55 
months, while one in the sequential group 
was last reported alive at 34 months. 


RESULTS 


A total of 71 patients were eligible 
for analysis. Forty-two patients were 
entered into group 1, and 29 patients 
were entered into group 2. It should be 
emphasized that the two pilot studies 
were conducted on a prospective, non- 
randomized basis. Despite this, the 
two patient groups were comparable 
with respect to the various pretreat- 
ment characteristics listed in Table 1. 
They are approximately equivalent 
with slightly higher frequency of ad- 
vanced neck disease in the surgery 
first sequence (group 2). The response 
rates and toxicities associated with 
chemotherapy have been previously 
reported.” Table 2 delineates survival 
rates associated with the induction 
chemotherapy response rate. As re- 
ported in other trials, a complete re- 
sponse to chemotherapy appears to be 
associated with a more favorable 
outcome.'* Seven of the 16 complete 
responders are still alive beyond 5 
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CT-S-RT 
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Dead/Total 
30/42 
23/29 


3 


Years From Start of Treatment 


Survival comparison between two treatment arms: chemotherapy, surgery, and radiotherapy (CT- 





S-RT) and surgery, chemotherapy, and radiotherapy (S-CT-RT). (8116 trial.) 


Local 
Regional 
Failure 


Local 
Failure 


Treatment * 


Local 
Regional 
Distant 
Failure 


Coexisting 
Medical 
Condition 


Second 
Primary 
Site 





*CT indicates chemotherapy; S, surgery; and RT, radiotherapy. 


years vs only three of the 26 with less 
than a CR to the induction chemother- 
apy (P < .01). 

Compliance following induction che- 
motherapy has been identified as a 
problem. Only 27 of the 42 patients in 
the induction trial group underwent 
the planned surgical procedure. Of the 
16 patients who achieved a CR follow- 
ing induction chemotherapy, eight 
never proceeded to the planned sur- 


gery. Of the eight who refused surgery, 
five (63% ) are still alive vs three (38% ) 
who underwent the planned surgery 
(Table 3). Of those patients who 
achieved less than a CR from induction 
chemotherapy and went on to surgery, 
only 21% (8 of 14) survived beyond 5 
years. The median survival was 31 
months in the sequential group (group 
2) vs 19 months in the induction group 
(group 1). Despite the lack of surgery 
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of the primary tumor in 15 patients in 
the induction chemotherapy group, the 
5-year survival rate for the two treat- 
ment groups is essentially the same 
(27% + T% vs 23% + 8%) (Figure). 

Table 4 delineates the cause of 
death. As might be expected, the ma- 
jority of patients died of their disease 
or of a second primary disease. Only 
10% of 53 reported deaths were not re- 
lated to cancer or cancer treatment. 
There were a total of seven second pri- 
maries almost equally divided between 
the two treatment sequences. 


COMMENT 


Cisplatin-containing combination 
chemotherapy has proved to be effec- 
tive in producing objective tumor re- 
sponse in previously untreated ad- 
vanced squamous cell carcinoma of the 
head and neck. Overall response rates 
(CR + PR) of 90% and 50% complete 
clinical response rates have been re- 
ported using three courses of cisplatin 
and fluorouracil. The 5-year results of 
the induction pilot studies confirm the 
observation that obtaining a complete 
clinical response to the induction che- 
motherapy is associated with a more 
favorable prognosis. Eight of the 16 
patients who achieved a CR are still 
alive at 5 years. The question arises 
whether or not these clinical responses 
can be translated into improved sur- 
vival for the group as a whole or 
whether the CR to induction chemo- 
therapy is merely a prognostic factor. 
The goal of the current Intergroup 
Head and Neck trial is an attempt to 
answer that question. 

Inherent in the design of clinical 
trials involving the usage of chemo- 
therapy is not only selection of agents 
and dosage, but also the timing of ad- 
ministration. The interpretation of 
early results from these two pilot 
studies favor the administration of 
chemotherapy after surgery. This de- 
cision was based primarily on two 
concerns. The first concern had to do 
with potential compromise of the most 
effective modality ie, surgery. It is rec- 
ognized that a response to induction 
chemotherapy will potentially result 
in indistinct surgical margins. The an- 
ticipated lower compliance rates with 
surgery following significant tumor re- 
duction with the induction chemother- 
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apy constitute a second major concern. 
The pilot study data clearly demon- 
strate that patient compliance with 
surgery would be a major problem in 
the face of a successful induction treat- 
ment arm.” It is of interest to note 
that, despite these concerns, the 5-year 
results of the two developmental pilot 
studies for the current intergroup tri- 
als suggest that chemotherapy can be 
administered with equal efficacy either 
before or after surgery. It further sug- 
gests that delaying the radiotherapy to 
administer the chemotherapy did not 
affect patient survival. 

Despite the lack ef surgery in a sub- 
stantial percentage of cases in the in- 
duction arm, the 5-year survival rates 
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are similar. To prove with statistical 
significance that chemotherapy can be 
administered either before or after 
surgery with equal outcomes would 
clearly require a two-arm prospective 
randomized trial with a large number 
of cases. These data, therefore, can 
only suggest the possibility that the 
two methods are equivalent with the 
caveat that additional investigation is 
required. 

Although the numbers are small, 
the 5-year survival rate of only 25% is 
disappointing. It was hoped that with 
adjuvant chemotherapy, the 5-year 
survival would markedly improve over 
what might have been expected from 
historic control. The lack of improve- 
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ment suggests that the current ongo- 
ing Intergroup Trial is unlikely to 
demonstrate a significant improve- 
ment in 5-year survival with the addi- 
tion of chemotherapy to standard 
treatment in this patient population. 
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Circulating Clq-Binding Macromolecules and 


Their Relationship to Radiographic 


Characteristics of Laryngeal Cancer 


Pierre Lavedan; Howard E. Savage, PhD; Ya-Yen Lee, MD; Gregory Young; Stimson P. Schantz, MD 


è Circulating macromolecules capable 
of binding the first component of comple- 
ment (C1qBM) may represent subcellular 
components of tissue/tumor debris gen- 
erated from rapidly proliferating invasive 
disease. Thirty-eight patients were ran- 
domly selected from 74 untreated patients 
with laryngeal cancer on the basis of dis- 
ease stage and C1qBM levels. C1qBM lev- 
els were correlated with computed tomo- 
graphic evidence of tumor necrosis and/ 
or thyroid cartilage destruction. Results 
show that patients with stage III/IV dis- 
ease with tissue necrosis and/or cartilage 
invasion had demonstrably higher C1qBM 
levels than did individuals with similarly 
staged disease with no evidence of these 
radiographically defined characteristics 
(120 + 81 ug/mL vs 18 + 15 g/mL); the 
strongest association was reflected by the 
area of necrosis within regional lymph me- 
tastases. Elevated C1qBM levelin patients 
with stage III/IV laryngeal cancer thus re- 
flects highly aggressive disease, which is 
less responsive to therapeutic interven- 
tion. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:292-296) 


H staging of squamous cell car- 
cinoma of the upper aerodiges- 
tive tract would enable clinicians to 
better select appropriate therapy and 
allow the indications for therapy to be 
more precisely defined. These refine- 
ments should, in turn, make clinical 
trial results more reproducible. To 
that end, our laboratory has been at- 
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tempting to integrate biologic param- 
eters of host-tumor interactions and 
the clinical assessment of head and 
neck cancer in the patient.!? One re- 
cently identified parameter is the 
quantitative measure of macromole- 
cules capable of binding the first com- 
ponent of complement (ClqBM) in 
vitro,** which has prognostic impli- 
cation.™ Principally, those individuals 
with elevated levels of ClqBM die more 
rapidly with progressive disease. Its 
clinical relevance also may relate to 
the use of multimodality therapy. 
Previous studies** have shown that it 
is an independent marker of response 
to induction chemotherapy; individu- 
als with elevated ClqBM levels gen- 
erally fail to respond. Other host pa- 
rameters, eg, cell-mediated immunity, 
have failed to provide such infor- 
mation.‘ The ClqBM measure results 
have been independently confirmed by 
Blazer et al,° using a variant (polyeth- 
ylene glycol precipitation) assay. 

The nature of these macromolecules 
remains incompletely defined. The Clq 
binding assay used to measure the 
macromolecules is generally consid- 
ered an assay for circulating immune 
complexes.’ However, it can bind and 
measure multiple substances within 
serum that are independent of circu- 
lating immune complexes, such as sub- 
cellular components of degenerating 
cells, cellular membranes, and nonhu- 
man substances such as viral parti- 
cles.*° 

Rossen et al? provided important 
direction in defining the nature of 
C1qBM when they suggested that the 
molecules may reflect subcellular com- 
ponents of tissue necrosis. For in- 
stance, myocardial infarction results 
in release of mitochondria from dam- 
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aged muscle. Released mitochondria 
can bind Clq and subsequently induce 
intracardiac inflammatory cell infil- 
tration.” 

Given that laryngeal cancer can be 
an infiltrative, rapidly proliferating, 
destructive disease with associated 
tissue necrosis (of both normal and tu- 
mor tissue), we examined the relation- 
ship of radiographic evidence of such 
tumor infiltration/necrosis with 
C1qBM levels. Our results may lead to 
a more effective use of thissassay in the 
biologic staging and treatment of the 
disease. 


PATIENTS AND METHODS 
Patient Population 


In our institution, between January 1, 
1985, and June 1, 1989, the Clg BM levels of 
74 patients with laryngeal cancer were 
evaluated. Disease was staged by the pa- 
tients’ primary treating physician using 
American Joint Committee criteria’ and 
not knowing the patients’ CIgBM levels. 

Our hypothesis was that patients with 
elevated ClqBM levels and an advanced 
stage of disease would have concomitant 
radiographic evidence of tissue destruction 
and necrosis. Furthermore, this relation- 
ship would exist only in patients with an 
advanced stage of disease. Thus, given the 
nonspecific nature of the Clq binding assay, 
elevated C1qBM levels in patients with an 
early stage of disease would reflect pro- 
cesses other than tissue destruction and 
necrosis. 

Patients were divided into four groups 
and examined for radiographic evidence of 
primary and regional disease: those with 
stage III/IV disease and elevated ClqBM 
levels (=43 ywg/mL), stage III/IV disease 
and a low C1qBM level (<43 ug/mL), stage 
I/II disease and an elevated ClqBM level, 
and stage I/II disease and a low ClqBM 
level. The 43-ug/mL cut-off is 1 SD above 
the mean value in 53 previously examined 
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Fig 1.—!ndividual values of C iq-binding macromolecules (C 1qBM) of 74 previously untreated pa- 
tients with laryngeal cancer. Patients were categorized into four groups based on disease stage 
and C1aBM values. Patients randomly chosen for roentgenographic analysis are indicated by 
closed squares. Horizontal dashed line represents 43-ug/mL cut-off value. 


healthycontrol subjects.’ Ten patients were 
to be randomly chosen from each group. 
However, only eight patients had stage I/II 
disease and elevated ClqBM levels. Figure 
1 shows the C1qBM values of all 74 patients 
with laryngeal cancer originally assessed 
for the study. Twenty-twe patients with 
stage L’II disease had low C1qBM levels, 
and eight patients had high ClqBM levels. 
Twenty-four patientswith stage III/IV dis- 
ease had low ClqBM levels, and 19 patients 
had elevated ClqBM levels. All patients had 
C1qBM levels measured and roentgeno- 
grams taken prior to treatment. 


Measurement of C1qBM 


The serum sampks used for the Clq 
binding assay were collected from clotted 
blood and then frozen at —70°C until tested. 
The Clg was labeled with iodide 125 ('*1) by 
the iodobead method (Pierce Chemical Co, 
Rockford, Ill). Briefty, 500 ug of Clq were 
mixed with twofold phosphate-buffered sa- 
line and 1 mCi of sodium iodide 125 (Na'**I) 
in a final volume of 1 mL on ice (final con- 
centration, onefold phosphate-buffered sa- 
line). ®ne iodobead was added to this mix- 
ture, and incubation was continued for 4.5 
minutes. Labeled Clq was separated from 
free Na'*I on a 10-cm column, (Sephadex 
G-25 PD-10 Pharmacia, Piscataway, NJ). 
The Clq-binding test was performed fol- 
lowing the method ef Rossen et al,’ as pre- 
viously described.’ Results were expressed 
as mierograms per milliliter equivalents of 
heat-aggregated IgG (with reference to a 
standard curve made with purified IgG), 
aggregated at 63°C for 20 minutes at a con- 
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centration of 3 mg/mL, and diluted serially 
in heat-inactivated (56°C, 20 minutes) nor- 
mal donor serum. Negative and positive 
control serum samples were used in each 
test run. 


Analysis of Radiographic Evidence 


Computed tomographic scans were eval- 
uated by one of us (Y.Y.L.) without the 
knowledge of the Clq-binding assay results. 
The radiographs were evaluated for both 
primary and regional tumor burden. The 
primary tumor evaluation included size 
(the product of the two largest of three di- 
mensions), thyroid cartilage invasion, de- 
gree of primary tumor enhancement fol- 
lowing intravenous contrast administra- 
tion, and extent of necrosis (the product of 
the two largest of three dimensions). Re- 
gional disease within cervical lymph nodes 
was evaluated by size (the product of the 
two largest of three dimensions), number of 
identified lymph nodes (both unilateral and 
bilateral), degree of lymph node enhance- 
ment following intravenous contrast ad- 
ministration, extent of necrosis (two larg- 
est of three dimensions), and extracapsular 
spread. 

Cartilage invasion and degree of en- 
hancement were categorized as none, min- 
imal, moderate, extensive, or indetermi- 
nant. The number of lymph nodes involved 
was categorized as none, one, two or more, 
or indeterminant. For determination of 
lymph node tumor burden and extent of ne- 
crosis, the largest metastasis was always 
chosen. Extracapsular spread was defined 
as present, absent, or indeterminant. Infil- 
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trative disease was considered present if 
the patient had either radiographic evi- 
dence of extracapsular lymph node spread 
or thyroid cartilage invasion. 


Statistics 


Differences in C1qBM levels between cat- 
egorical populations were tested for statis- 
tical significance using nonparametric 
analysis with the Mann-Whitney U test. 
Disease-related mortality was compared 
among the four subgroups by Kaplan-Meier 
analysis and log-rank testing using the 
Biomedical Computer Programs (P series) 
statistical package (BMDP Statistical Soft- 
ware Inc, Los Angeles, Calif). All P values 
less than .05 were considered significant. 


RESULTS 
C1qBM and Primary Cancer 
Characteristics 


Results of an analysis of ClqBM 
levels and their relationship to roent- 
genographically defined characteris- 
tics of the primary cancer are shown in 
Table 1. Of the 18 patients with stage 
I/II disease, only one patient had evi- 
dence of cartilage invasion. Likewise, 
this same patient was the only one to 
show evidence of primary tumor ne- 
crosis. This individual had an elevated 
C1qBM level (91 ug/mL). The remain- 
ing seven individuals with elevated 
C1qBM levels failed to show either tu- 
mor necrosis or cartilage imvasion. 
None of the patients with low ClqBM 
levels showed tumor necrosis of thy- 
roid cartilage invasion. The degree of 
tumor enhancement could not be as- 
sessed in two patients. 

As was expected, in patients with 
stage III/IV disease, roentgenograph- 
ically measured cartilage invasion and 
tumor necrosis were more frequent. 
Six patients showed evidence of thy- 
roid cartilage invasion, and three of 
these individuals also showed evidence 
of primary tumor necrosis. Of the six 
patients who demonstrated either one 
or both of these features, five had ele- 
vated Cl1qBM levels. The extent of tu- 
mor necrosis and degree of contrast- 
induced tumor enhancement could not 
be assessed in one and three patients, 
respectively. 

Thus, results demonstrate that car- 
tilage invasion is frequently associ- 
ated with high levels of ClqBM, but is 
clearly not the sole determinant of el- 
evated values in these patients. No 
other characteristic of the primary tu- 
mor, as defined roentgenographically, 
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including size of the primary tumor or 
degree of enhancement following in- 
travenous administration, could 
clearly define a population likely to 
have elevated values of these circulat- 
ing macromolecules. Tumor necrosis 
within a primary tumor was an infre- 
quent finding, thus precluding defini- 
tive assessment of this parameter and 
its relationship to ClqBM. 


C1qBM and Regional Lymph Node 
Characteristics 


Results of an analysis of ClqBM 
levels and their relationship to roent- 
genographically defined characteris- 
tics of regional metastatic cancer are 
shown in Table 2. Two patients with 
stage I/II disease presented with 
roentgenographic evidence of lymph 
node involvement. Only one of these 
two patients presented with lymph 
node necrosis. Both of these patients 
exhibited a low C1qBM level. Likewise, 
all eight patients with stage I/II dis- 
ease and high ClqBM levels failed to 
show either necrosis or extracapsular 
spread. 

Similar to the primary cancer char- 
acteristics, there is a higher incidence 
of positive roentgenographic finding 
among patients with stage III/IV dis- 
ease, ie, lymph node necrosis and ex- 
tracapsular disease. Eleven patients 
presented with lymph node involve- 
ment. Seven of these patients had 
roentgenographic evidence of necrosis, 
and four of these seven patients also 
presented with extracapsular spread 
of disease. All seven patients had high 
C1qBM levels. The other four patients, 
with lymph node involvement but no 
evidence of necrosis or extracapsular 
spread, had low C1qBM levels. In one 
patient with lymph node metastases, 
the extent of necrosis and presence of 
extracapsular spread could not be de- 
termined. 

These results demonstrate to a 
greater degree that metastatic ne- 
crotic disease within regional lymph 
nodes is associated with high ClqBM 
levels. The data support our hypothe- 
sis that tumor necrosis is accompanied 
by an elevated C1qBM level. 


Combined Primary and Regional 
Lymph Node Characteristics 


Individual ClqBM values of patients 
with infiltrative disease (either carti- 


Table 1.—Roentgenographic Characteristics of Primary Laryngeal Cancer and Its 
Relationship to Levels of CiqBM* 


Stage I/ll 


Characteristic 
Primary size, cm 


CiqBM 








Patients 
LLB, 
Stage Ill/lV 
C1qBM 
<4 13 25 (1-202) 46 3 16 (9-28) 0 
4-9 4 40 (0-148) 25 9 66 (12-296) 78 
>9 1 91 100 8 20 (0-145) 38 
Cartilage invasion 
No 25 (0-202) 24 (0-296) 
66 (11-145) 
Necrosis 
No 25 (0-202) 50 (0-296) 
38 (11-66) 
Enhancement 
None 6 35 (12-202) 50 1 95 100 
Minimal 4 27 (1-66) 25 4 25 (9-144) 25 
Marked 6 55 (0-148) 50 13 58 (0-296) 62 


* Median value (range) of levels of C1q-binding macromolecules (C1qBM) as measured in micrograms per 


milliliter of heat-aggregated IgG. 


tPercentage of individuals with C1qBM values greater than 43 ug/mL. 


Table 2.—Roentgenographic Characteristics of Regional Metastatic Laryngea’ Cancer 
and Its Relationship to Levels of C1qBM* 


Patients 


a TT oem ee ———~ 


Stage I/II 


Characteristic 


Positive nodes 
No 36 (0-202) 


Yes 27 (25-28) 


Lymph node size, cm 
<4 


4-9 
>9 


Lymph node necrosis 
No 


Yes 


Extracapsular spread 
No 


Yes 


Enhancement 
None 


Minimal 
Marked 


C1qBM 


Stage III/IV 


C1qBM 


24 (0-145) 
66 (3-296) 


20 (3-58) 
66 (16-108) 
146 (82-296) 


16 (3-22) 
95 (58-296) 


40 (3-108) 
146 (82-296) 


* Median value (range) of levels of C1q-binding macromolecules (C1qBM) as measured in micrograms per 


milliliter of heat-aggregated IgG. 


tPercentage of individuals with C1qBM values greater than 43 ug/mL. 


lage invasion or extracapsular spread) 
or evidence of tumor necrosis (within 
either primary or regional disease) are 
summarized in Fig 2. 

Since only two patients with stage 
I/II disease show evidence of either 
infiltrative disease or necrosis, a sta- 
tistical comparison of those who show 
roentgenographic evidence of these 
characteristics and those who did not 
was not indicated. In patients with 
stage III/IV disease, however, distinct 
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differences were noted. Patients with 
either infiltrative disease, evidence of 
tumor necrosis, or both had signifi- 
cantly higher levels of ClqBM than did 
patients without the noted character- 
istic (P < .01, P< .05, and P < .005, 
respectively). Only one patient with 
both stage III/IV disease and an ele- 
vated C1qBM level had no roentgeno- 
graphic evidence of either infiltrative 
disease or necrosis. Conversely, only 
one patient with advanced-stage dis- 
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Fig 2.—individual values of C1q-binding macromolecules (C1qBM) of patients with roentgeno- 
graphic evidence of infilrative disease and/or tumor necrosis. Roentgenographic findings related 
to eithernprimary or regDnal disease. Each patient is represented by one symbol. Closed circles 
indicate patients with s&ge Iil/IV disease; open circles, patients with stage |/Il disease; and the 
horizontal bar in each eolumn, median value for the respective population. 


ease and low ClqBual levels had posi- 
tive roentgenograpznic findings. 
Because the mos evident associa- 
tion with an elevated ClqgBM level re- 
lated to tumer necrGis within regional 
lymph nodes, we further analyzed this 
latter characterisfic. A regression 
analysis relating area of necrosis to 
C1qBM levels was performed using 
patients with regional lymph node me- 
tastases. To elimmate confounding 
factors, patients wi-h evidence of thy- 
roid cartilage infitration were ex- 
cluded, leaving 10 irdividuals for anal- 
ysis. Results of a Bearson regression 
analysis of these 1) patients showed 
that as the area of aecrosis within re- 
gional lymph nodes increased, so did 
C1qBM levels (r = 79) (P <.01), thus 
further supporting the association. 


C1qBM Values and Prognosis 


The relationship between ClqBM 
levels and the prapability of subse- 
quently dying with disease was ana- 
lyzed using all 74 previously evaluated 
patients. The analysis was performed 
separately for patients with stage I/II 
and patients with stage III/IV disease. 
Median follow-up was 18 months 
(range, 3 to 32 manths). Patients in 
each of the staged g-oups were further 
categorized as having elevated or low 
C1qBM levels. Resu ts reveal that none 
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of the patients with stage I/II disease 
have died with disease. In contrast, 
patients with stage III/IV and with 
high ClqBM, values have tended to 
fare worse than have patients with 
advanced disease and low ClqBM lev- 
els (P = .09). Results are limited by 
length of follow-up and small number 
of patients within any categorical 
grouping. Results, however, support 
the dichotomy in ClqBM values, roent- 
genographic findings, and stage of dis- 
ease. In patients with early disease, 
C1qBM is of undetermined origin and 
shows no relationship to tumor char- 
acteristics or patient prognosis. In pa- 
tients with stage III/IV disease, high 
C1qBM levels reflect highly aggressive 
disease and, as we expected, are asso- 
ciated with a worse prognosis. 


COMMENT 


The Clq binding assay used in this 
investigation has generally been con- 
sidered an assay of circulating im- 
mune complexes.’ Consistent with that 
perception is that ClqBMs from pa- 
tients with head and neck cancer, iso- 
lated on affinity columns, have been 
noted to contain immunoglobulin iso- 
types, principally IgG and IgM.’ As the 
level of ClqBM increased within the 
peripheral blood, so did the quantity of 
IgG and IgM obtained from the affin- 


C1q-Binding Macromolecules—Lavedan et al 


ity column, thus demonstrating a di- 
rect relationship between the sub- 
stances. However, numerous sub- 
stances within serum are capable of 
binding the first comporent of comple- 
ment (Clq). In patients with head 
and neck cancer, these substances in- 
clude acute-phase proteins such as 
C-reactive protein and cytoskeletal 
components such as keratin.*!! Other 
components capable of binding com- 
plement that could exist in patients 
with head and neck cancer and are in- 
dependent of circulating immune com- 
plexes include viral particles and sub- 
cellular components of tissue necro- 
sis.» We chose to focus on the latter. 
Investigations by Rossen et al’ have 
provided relevant information. They 
noted that dogs undergoing myocar- 
dial infarction had significant levels of 
complement within ischemic myocar- 
dia. Further isolation cf released mi- 
tochondria from degenerating dam- 
aged muscle showed that these partic- 
ular subcellular components were 
capable of binding Clq in vitro. Thus, 
results support the concept that myo- 
cardial breakdown procucts are a sig- 
nificant component of ClqBM within 
the hypoxic heart. Such components 
are normally cleared by the reticuloen- 
dothelial system." When the produc- 
tion of these substances exceed the 
capacity forclearance, subcellular com- 
ponents of tissue necrosis may accumu- 
late either locally or as released within 
the peripheral blood. 

We, therefore, tested the hypothesis 
that quantitative roentgenographic 
findings of tissue destruction would be 
reflected in increasing levels of 
C1qBM. Given the nonspecific nature 
of these substances, measured necrotic 


debris may reflect either normal tis-. 


sue, as in the case of tumor invasion of 
thyroid cartilage and of surrounding 
soft tissue from extracapsular spread, 
or it may reflect tumor necrosis, as in 
the case of massive nodal metastases 
with central necrosis. This would, by 
definition, be most apparent in those 
individuals with advanced-stage dis- 
ease. Our results supported our hy- 
pothesis. Nine of 10 patients with ele- 
vated ClqBM levels and stage III/IV 
disease presented with roentgeno- 
graphic evidence of tumor necrosis or 
thyroid cartilage infiltration. Further- 
more, after excluding the confounding 
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influence of thyroid cartilage destruc- 
tion (ie, the patients with roentgeno- 
graphic evidence of thyroid cartilage 
involvement), we found a direct corre- 
lation between the area of lymph node 
necrosis and levels of ClqBM. As the 
level of ClqgBM increased, so did the 
area of hypodense regions within re- 
gional metastatic deposits. 

The limitations of the assay, ie, its 
nonspecific nature, are reflected in di- 
chotomous findings when comparing 
patients with stage I/II disease with 
those with stage III/IV disease. Al- 
though the probability of elevated 
ClqBM level was lower in patients 
with early-staged disease and al- 
though mean values were similarly 
lower, some patients with early-stage 
disease had elevated values.’ Little re- 
lationship of ClqBM to roentgeno- 
graphic evidence of tissue destruction, 
however, could be identified in this 
latter population. Most likely, elevated 
C1qBM values of some patients reflect 
other disease processes, such as au- 
toimmune and/or degenerative dis- 
eases. Indeed, one of eight patients 
with early-stage disease and an ele- 
vated ClqBM level had a history of an 
autoimmune thyroiditis. | 

The need to further explore the na- 
ture of ClqBM is evident. First, our 
current capacity to assess head and 
neck cancers in patients is limited. 
American Joint Committee staging 
mechanisms, although valid, lack pre- 
cision. Simply speaking, not all pa- 
tients with stage IV disease die of that 
disease. The biologic determinants of 
disease-related mortality are neither 
evident nor identified in the staging 
process, a process that primarily re- 
flects tumor location and two-dimen- 
sional size. The limitations become 
more apparent with the use of newer 
therapeutic approaches that raise 
more complex treatment issues, ie, the 
use of induction chemotherapy de- 
signed for organ preservation. Experi- 
ence with chemotherapy has made it 
shown that those who respond to it 
have a much better prognosis than 
those who fail to respond.: It is 
believed that improved prognosis in 
responders may reflect biologic deter- 
minants of disease progression rather 
than result from treatment itself.: 
Yet, the probability of induction che- 
motherapy response is reflected poorly 


(if at all) by current staging pa- 
rameters.'*2! Thus, ClqBM needs 
study regardless of its ultimate signif- 
icance, as it presumably is part of a 
fundamental issue in head and neck 
oncology, biologic determinants of dis- 
ease progression. 

The second reason for investigating 
the nature of ClqBM is that in ad- 
dressing the therapeutic implications 
associated with the biology of disease, 
it begins to provide answers. We re- 
cently noted that levels of ClqBM pre- 
dict the probability of response to in- 
duction chemotherapy.** Those indi- 
viduals with elevated levels fail to 
respond. In a multivariate logistic re- 
gression model, its prognostic impli- 
cation was found to be additive to cur- 
rent staging techniques, thus support- 
ing its relevance.* Chemotherapy, 
therefore, would be of little conse- 
quence in patients with elevated 
C1qBM levels and might, indeed, pro- 
duce more harm than good. Although 
the assessment of ClqBM improved 
prognostic capacities, its use is lim- 
ited. Namely, it failed to predict re- 
sponse in all circumstances. This sug- 
gests that other determinants of che- 
motherapeutic responsiveness and/or 
a multiplicity of factors independent 
of cancer are isolated through comple- 
ment binding. Our results reinforce 
these perceptions. ClqBM revealed a 
relationship to survival in patients 
with advanced stage of disease but not 
in patients with early stage of disease. 
Perhaps ClqBM contain membrane 
antigens or tumor components that 
can identify more rapidly proliferat- 
ing infiltrative disease. 
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Radiotherapy 


The Mainstay în the Treatment of Early Glottic Carcinoma 


Phillip E. Pellitteri, DO; Thomas L. Kennedy, MD; Donald P. Vrabec, MD; David Beiler, MD; Michael Hellstrom, MD 


e Earty squamous cell carcinoma of the 
glottis may be effectively treated with sur- 
gery or sadiation therapy. Controversy ex- 
ists as to whether radiation therapy ef- 
fects survival at the expense of vocal 
functior by ultimately requiring more total 
laryngeetomies for savage of local tumor 
recurrermce. This stud” reviewed the med- 
ical recerds of 185 pacients with T1 or T2, 
NO invasive squamous cell carcinoma of 
the glottis treated with primary radiation 
therapy between 19@ and 1984. All pa- 
tients were followed ap for a minimum of 
5 years after completion of therapy. One 
hundrec sixty-one patents met the criteria 
for locai control analvsis. Radiation ther- 
apy controlled disease in 93% (105 of 113) 
of patients with T1 lesions and 73% (38 of 
48) of those with T2 temors. Ultimate con- 
trol of disease for ~1 and T2 lesions, 
including surgical salwage, was 111 (98%) 
of 113 and 44 (92%) of 48 patients, re- 
spectively. The rate o successful surgical 
salvage-was 75% (T1 and 70% (T2). The 
T2 lesions with impaired vocal cord mobil- 
ity or anterior commissure disease were 
identified as being ac increased risk for 
recurrence after primary radiation ther- 
apy. Overall voice preservation was 90%. 
Our data demonstrate that radiation ther- 
apy effects disease-free survival rates that 
are comparable to these produced by sur- 
gery, without sacrificing voice. Although a 
small percentage of patients with selected 
early giottic lesions may be more effec- 
tively treated with p imary conservation 
surgery these data do not support a 
change in philosophy concerning primary 
treatment of early gloctic cancer with radi- 
ation therapy. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:297-301) 


he treatment for early glottic 
squamous cell carcinoma of the 
larynx is either conservation surgery 
or radiation therapy. Controversy ex- 
ists as to which modality better effects 
satisfactory disease-free survival 
while preserving an acceptable voice. 
Traditionally, most investigators 
have advocated the use of primary ra- 
diation therapy in the treatment of 
early squamous cell carcinomas of the 
vocal cord (T1 and T2) due to an excel- 
lent control rate associated with low 
morbidity and a reasonably normal 
voice.'* In the small percentage of pa- 
tients in whom radiation therapy has 
failed to control the tumor, surgery 
represents a salvage option. Under 
this philosophy, those considered for 
primary surgical treatment would be 
patients with verrucous carcinoma 
amenable to a conservation procedure, 
patients with a history of prior radia- 
tion therapy, or patients who refuse 
radiation therapy. 
Studies have been cited in the liter- 
ature promoting the use of conserva- 
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tion laryngeal surgery as primary 
treatment for early glottie tumors. 
These advocates maintain that sur- 
gery offers cure rates that are compa- 
rable to, if not better than, radiation 
therapy while ultimately preserving 
more larynges.*’ 

It has been our policy at Geisinger 
Medical Center, Danville, Pa, to treat 
all patients with early vocal cord 
Squamous carcinomas (T1 and T2) 
with radiation therapy, reserving sur- 
gical salvage for radiation failures. 
The purpose of this study is to compare 
the results of this treatment philoso- 
phy, with respect to survival and voice 
preservation, with pub ished investi- 
gations using conservation surgery for 
similar tumors. 


PATIENTS AND METHODS 


The medical records of 185 patients with 
T1 or T2 invasive squamous cel! carcinoma 
of the glottic larynx treated with radiation 
therapy between January 2969 and Septem- 
ber 1984 were reviewed. All patients were 
followed up for a minimum of 5 years. Tu- 
mor staging followed the eriteria set forth 
by the American Joint Committee on Can- 
cer in 1980.* The lesions of all patients were 
staged by a multidisciplinary head and neck 
team. None of the patients had clinically 
positive cervical nedes at the time of diag- 
nosis. Patients who died of intercurrent 
disease within 5 years of treatment, with 
the primary site free of disease, were ex- 
cluded from local control analysis. Six pa- 
tients who were continuously disease free 
were not available for follow-up 3 to 7 years 
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Table 1.—Early Vocal Cord 
Carcinoma: Local Control With 
Primary Irradiation and Surgical 
Salvage (Corrected Actuarial) * 


Ultimate 
Control 
With 
Salvage 


Control 
With 
No. of Radio- 
Patients therapy 
113 105 (93) 111 (98) 
48 35 (73) 44 (92) 
* Excludes patients dead of intercurrent disease 


without evidence of disease less than 60 months from 
treatment. Numbers in parentheses are percentages. 


Stage 





Table 2.—Early Vocal Cord 
Carcinoma: Absolute Survival 
Including Salvage * 


Ultimate 
Control With 
Salvage 


No. of 
Stage Patients 
T1 127 111 (87) 
T2 56 44 (79) 


* includes all patients treated. Numbers in paren- 
theses are percentages. 





Table 4.—Local Tumor Recurrence After Primary Irradiation of Early Vocal Cord 
Carcinoma Related to Involvement of One or Both Vocal Cords* 


Stage T1 


_—_—__—_—_——“— eee 


Primary Tumor 
Recurrence 





* Numbers in parentheses are percentages. 


after completion of treatment and were 
coded as dead of intercurrent disease. Six- 
teen patients died within 5 years of treat- 
ment with the primary site free of disease 
and were excluded from the analysis. Two 
patients underwent hemilaryngectomy pri- 
marily (one patient with T1 squamous car- 
cinoma, and one patient with T2 verrucous 
carcinoma) and were excluded from the 
survival analysis. One hundred sixty-one 
patients with T1, T2, NO glottic carcinoma 
followed up continually for a minimum of 5 
years were included in the analysis of sur- 
vival and voice preservation. There were 
142 men and 19 women with a mean age of 
58.4 years at diagnosis. 

Salvage rates are reported as the per- 
centage of successful salvages per recur- 
rence (type I salvage). This is in distinction 
to type II salvage, which is the rate of suc- 
cessful salvages per attempted salvage pro- 
cedure, and excludes patients in whom tu- 
mor recurred but who had no attempted 
surgical procedure for salvage.’ 

The patients in this series were treated 
using a 4-MeV linear accelerator. Parallel 
opposed portals were used routinely, almost 
always with a field size of 5X5 cm. The 
midplane doses were usually 6000 cGy in 6 
weeks (30 fractions) for T1 lesions and 6400 
to 7000 cGy for T2 lesions, with the higher 
doses used for bulkier lesions or for patients 
with impaired-cord mobility. Most patients 
had isodose planes for which the isodose 
line comfortably covering the tumor vol- 
ume was chosen. These planes were done 
with and without compensatory wedges so 
that wedging could be optimized. Wedges 


Stage T2 
—_—_——————_——s""“"_—_—- Xnvn—=_—=X~X”—X—~—__O_O 
Primary Tumor 


Patients Recurrence 


were usually not used for lesions involving 
the anterior commissure, thus increasing 
the dose delivered anteriorly. Quality of 
voice following completion of radiation 
therapy was assessed subjectively. 


RESULTS 


One hundred sixty-one patients with 
T1 or T2 squamous carcinoma of the 
laryngeal glottis treated primarily 
with radiation therapy for cure were 
available for analysis. 

The mean follow-up periods follow- 
ing treatment, for survivors, according 
to stage are as follows: T1, 124 months, 
range, 60 to 240 months; T2, 96 months, 
range, 60 to 192 months. For patients 
failing radiation therapy, the mean 
intervals to tumor recurrence follow- 
ing completion of treatment according 
to stage are: T1, 12.8 months, range, 10 
to 48 months; T2, 14.6 months, range, 6 
to 36 months. Of those patients failing 
radiation therapy who were success- 
fully salvaged for tumor recurrence, 
follow-up intervals from the time of 
salvage are, by stage: T1, mean, 108 
months, range, 48 to 168 months; T2, 
mean, 60 months, range, 24 to 108 
months. 

The 5-year absolute and corrected 
actuarial survival rates are shown in 
Tables 1 and 2 for patients who pre- 
sented with a clinically negative neck. 
Corrected actuarial survival was de- 
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Table 3.—Local Tumor Recurrence 
After Primary Irradiation for Early 
Vocal Cord Carcinoma* 


Tumor 
Recurrences, 
No. (%) 

8 (7) 

13 (27)* 


*includes one patient with local and regional 
recurrence. 


No. of 


Stage Patients 





Table 5.—Local Recurrence Tumor 
After Primary Irradiation tor Early 
Vocal Cord Carcinoma Related to 

Involvement of the Anterior 
Commissure”* 


Tumor Recurrence 
LGa———— 
Anterior Anterior 
Commissure Commissure 
Involved Uninvolved 
2/30 (7) 5/83 (7) 
10/25 (40) 3/23 (13) 


*Numbers in parentheses are percentages. 


Stage 





termined by excluding frem analysis 
those patients who died ef intercur- 
rent disease within 5 years of treat- 
ment. The intercurrent death rate for 
5 years was 11%. 

The results of radiation therapy are 
shown in Table 3 with loca! recurrence 
rates of 7% for T1 and 27% for T2. Tu- 
mor variability and the potential ef- 
fect on local control were analyzed rel- 
ative to tumor extent on the opposite 
cord, involvement of the anterior com- 
missure, and vocal cord mobility. In 
Table 4, the effect of tumor involving 
one or both cords on local recurrence 
following radiation therapy is repre- 
sented. The T2 lesions showed a higher 
rate of failure when both cords were 
involved. Although this finding seemed 
to exist with respect to T1 lesions, the 
numbers were too few to beconsidered 
significant. This trend continued with 
anterior commissure involvement for 
T1 and T2 tumors (Table 5). Again, T2 
lesions demonstrated a significantly 
higher rate of local recurrence than 
did similar stage lesions where the an- 
terior commissure remained free of 
disease. The status of the involved vo- 
cal cord(s) with respect to mobility as 
an indication of the bulk and/or inva- 
siveness of the tumor was examined 
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Tabie 6.—Local Temor Recurrence 

After Primary Irradiation of T2 Vocal 

Cord Carcinoma Reated to Status of 
Vacal Corc Mobility 


Tumor* 
Recurrence 


No. af 
Patients 


7/34 (20) 


6/14 (43) 
* Numbers in parentheses are percentages. 


for T2 cancers relative to the rate of 
local recurrence (Tzble 6). As noted, 
those patients with mpaired mobility 
of the vocal cord at diagnosis demon- 
strated a significantalifference in local 
failure rates after primary radiation 
therapy than did ‘those patients in 
whom vocal eord mability was normal 
at presentation. Although not shown 
in Table 6, of the six patients with im- 
paired vocal cord mobility who failed 
irradiation, four diee of disease within 
5 years of treatment, three of whom 
had undergone total laryngectomy for 
attempted salvage. 

With respeet to regional recurrence, 
one patient with a T2, NO lesion at di- 
agnosis developed recurrent disease in 
the cervical nodes in addition to the 
primary site 1 year ater completion of 
radiation therapy. This patient was 
treated with total laryngectomy and 
radical neck dissectien but died of pul- 
monary metastasis 1 year following 
surgery. There were no neck treatment 
failures noted in patents with T1, NO 
lesions in whem the primary site was 
controlled. 

Surgical salvage for a local disease 
recurrence was represented by those 
patients demenstratmg no evidence of 
recurrent disease at the primary site 
for at least 5 years acter surgery with 
continuous unlimited follow-up. Sal- 
vage was calculated cs the rate of suc- 
cessful surgical salvage of patients 
with recurrent cancer among all pa- 
tients developing recurrent disease 
following primary imradiation (type I 
salvage) Of 21 patents failing pri- 
mary irradiation for their tumors, all 
but one underwent a salvage proce- 
dure. Fifteen patients had total laryn- 
gectomies (including one neck dissec- 
tion), and five underwent hemilaryn- 
gectomy. Seventy-fve percent of 


No. of Patients 
————_—_—x-7 qm 


With Tumor 


Stage Recurrence Salvaged 





Total 
Laryngectomy 


Hemilaryngectomy Survival, * % 


* Successful salvage per number of patients with tumor recurrence. 





No. of 
Patients 





Stage 


* Numbers in parentheses are percentages. 


Table 8.—Local Control and Voice Preservation in Patients With Early Vocal! Cord 
Carcinoma Treated With Primary Irradiation and Surgical Salvage* 


Ultimate Control 
N 
Radiotherapy and 
Surgical Salvage 


T1 113 111 (98) 107 (95) 
T2 48 44 (92) 38 (79) 
Total 161 155 (96) 145 (90) 









Voice Preservation 






Table 9.—Radiation Therapy for Early Glottic Carcinoma: Published Results * 


T1, NO 


S 
Ultimate 
Control 


88 (98) 49 


No. of Control 
Patients Radiotherapy 


83 (92) 


Source/ 
Location 
Dickens et al,” 
Gainesville, Fla 
Fletcher,** 
Houston, Tex 
Harwood,” 
Toronto, Ontario 
Mendenhall et al, '* 171 
Gainesville, Fla 
Wang,”’ Boston, 778 
Mass 
Present study 113 


295 (89) 
499 (87) 
159 (93) 
707 (91) 


105 (93) 


* Numbers in parentheses are percentages. 


patients with T1 lesions at diagnosis, 
whose treatment failed locally, were 
successfully salvaged after irradiation 
(hemilaryngectomy, two patients; to- 
tal laryngectomy, four patients). For 
those patients with T2 lesions under- 
going surgery for tumor recurrence 
after radiation therapy, 70% were suc- 
cessfully salvaged (hemilaryngecto- 
my, three patients; total laryngecto- 
my, six patients). The combined rate of 
successful salvage for tumor recur- 
rence after primary irradiation in 
stage I and stage II disease was 71% 
(Table 7). 

Preservation of voice is presented 
relative to ultimate control of the tu- 
mor in Table 8. This rate includes those 
patients undergoing conservation 
laryngeal salvage surgery for a local 
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326 (97) 175 
551 (95) 316 
166 (97) 108 
753 (97) 118 


111 (98) 48 
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T2, NO 
eo nme ee eT 
No. of Control Ultimate 
Patients Radiotherapy Control 


33 (67) 46 (94) 


129 (74) 165 (93) 


215 (68) 253 (80) 


81 (75) 101 (94) 


84 (71) 111 (85) 


35 (73) 44 (92) 


tumor recurrence after primary irra- 
diation. Recurrent disease was suc- 
cessfully salvaged using hemilaryn- 
gectomy in five patients (two patients 
with T1 lesions and three patients with 
T2 lesions), of whom three were con- 
sidered to have a good voice and twoa 
harsh voice postoperatively. Although 
objective measurement of vocal func- 
tion was not utilized, the quality of 
voice after treatment was determined 
to be good in 140 of 145 patients. The 
remaining five patients demonstrated 
clear, intelligible conversational 
speech, but with a vocal quality judged 
to be harsh. Overall, 145 (90% ) of 161 
patients with stage I and stage II dis- 
ease retained a serviceable larynx, 
90% of whom were felt to have good 
voice quality. 
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No. of 


Source/Location Patients 


Neel et al, Rochester, Minn 182 


Wetmore et al,'' Little Rock, Ark 21 


Table 10.—T1, NO Vocal Cord Carcinoma: Present Series Compared With Published 
Results: Primary Conservation Surgery * 


Mean 
Follow-up, 


Desanto et al,’ Rochester, Minn 212 NS 206 (97) 3 (3) NS NS 


Ossoff et al,"° Chicago, Ill 25 3 23t (92) 2 (8) 1/2 24 (96) 
Rothfield et al, Pittsburgh, Pa 43 6 41(95) 2 (5) 0/2 41 (95) 


Present study 113 5 105 (93) 8(7) 6/8 111 (98) 











Ultimate 
Control 


Surgical 
Failures Salvage 


Local 
Control 







175 (96) 7 (4) 4/7 179 (98) 





17 (81) 4+ (19) n 21 (100) 





* Numbers in parentheses are percentages. NS indicates not specified. 
tincludes six patients treated with endoscopic excision followed by radiation therapy. 
+One patient underwent second laser excision; three patients underwent radiotherapy. 





Source/Location 


Present study 





* Numbers in parentheses are percentages. 
tincludes one patient who died of disease. 


The rate of distant metastasis in 185 
patients was determined to be 2.7%. 
Overall, five of the 21 patients who de- 
veloped local disease recurrence even- 
tually died of distant disease (four pa- 
tients of pulmonary disease and one 
patient of osseous disease), including 
one patient with a T2 lesion who died 
of pulmonary metastasis 9 years after 
treatment. 

Minor complications of irradiation 
ranged from oropharyngeal mucositis 
to mild laryngeal edema. The incidence 
of serious complications following ra- 
diation therapy was two (1.1% ) of 185. 
Both complications involved severe la- 
ryngeal edema with airway compro- 
mise necessitating tracheotomy. One 
patient with a T1 lesion was eventually 
decannulated after several months, 
but his voice remained harsh. The sec- 
ond patient, who presented with a T2 
lesion and impaired vocal cord mobil- 
ity, underwent total laryngectomy for 
residual disease 10 months after com- 
pletion of radiation therapy. This pa- 
tient eventually succumbed to pulmo- 
nary metastasis. Chondroradionecro- 
sis was not noted in any patient 
undergoing primary radiation ther- 


apy. 
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Table 11.—Voice Preservation: Primary Conservation Surgery: Published Results 


O_O @DRA??DBR Iii III 


Ultimate Control 
Including Salvage 


Neel et al, Rochester, Minn 179/182 (98) 177 (97) 171 6 
Ossoff et al,'° Chicago, Ill 24/25 (96) 24 (96) 23 1 
Rothfield et al, Pittsburgh, Pa 41/43 (95) 42t (98) 41 (0) 


111/113 (98) 





T1 Cancer 






Voice Quality 
ťa 
Good Poor 












Voice Preservation 







107 (95) 105 2 





COMMENT 


In general, radiation therapy is pre- 
ferred to surgery as the initial thera- 
peutic modality for early squamous 
cell carcinoma of the glottic larynx. 
Principally, this is a result of the 
superior voice quality retained in pa- 
tients undergoing radiation therapy 
compared with those treated primarily 
with conservation laryngeal surgery. 
Controversy exists as to which modal- 
ity may ultimately preserve more 
larynges, while effecting acceptable 
cure rates.*’ Investigators advocating 
cordectomy, hemilaryngectomy, and 
transoral excision for initial treat- 
ment of early vocal cord cancer have 
demonstrated excellent curative re- 
sults while preserving adequate vocal 
function.*”'*!' However, the heteroge- 
neity of tumor size and location, which 
exists within each T stage, is not al- 
ways appreciated when analyzing 
these results, rendering a comparison 
between surgical and radiotherapeutic 
modalities difficult.?'*" 

In this series, 93% of T1 lesions and 
73% of T2 lesions were locally con- 
trolled after initial treatment with ra- 
diation therapy. These results com- 
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pare favorably with other studies 
where primary radiation therapy was 
used for treatment of similar stage tu- 
mors (Table 9).!3!2467 Tf only T1 le- 
sions are considered, the lecal control 
rate following irradiation does not sig- 
nificantly differ from published surgi- 
cal results dealing with these tumors.*° 
For patients developing lecal disease 
recurrence, 71% were successfully sal- 
vaged so that the ultimate control rate 
of the primary tumor was 98% for T1 
lesions and 92% for T2 lesions. These 
data also compare well wrh the pub- 
lished results of series advocating pri- 
mary treatment of these early lesions 
with conservation laryngeal surgery 
(Table 10).*’ 

The distribution and extent of tumor 
within T stage as a function of cord in- 
volvement, anterior commissure in- 
volvement, and cord mobility were ex- 
amined to determine the effect of these 
parameters on the rate of local recur- 
rence. The involvement of one or both 
vocal cords did not significantly influ- 
ence local control of T1 lesions. How- 
ever, involvement of both cords in 
patients with T2 lesions suggests in- 
creased likelihood of disease recur- 
rence following radiation therapy, as 
evidenced by a higher recurrence rate 
over that of patients with single cord 
involvement. 

The impact of anterior commissure 
disease on local recurrence following 
radiation therapy or conservation sur- 
gery is controversial.'**'** In our ex- 
perience, involvement of the anterior 
commissure demonstrated signifi- 
cantly higher recurrence rates for T2 


lesions, but not for T1 lesions. This 
suggests a greater potential for recur- 
rence in stage II disease initially 
treated with radiation therapy. We 
omit compensatory wedges in patients 
with anterior commissure involve- 
ment to increase the dose delivered 
anteriorly. 

An impaired but not fixed vocal cord 
is an indication of tumer invasion 
and/or tumor bulk. Our data indicate 
that the presence of impaired vocal 
cord mobility in patients with T2 can- 
cers adversely affects local control af- 
ter primary radiation therapy. Addi- 
tionally, the success of surgical salvage 
and overall survival were lower in 
these lesions. Our experience with im- 
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paired cord mobility and local failure 
is similar to other published series.'*!” 

The theory has been advanced that 
control of early glottic cancer follow- 
ing primary radiatien therapy is ulti- 
mately accomplished at the expense of 
voice preservation. Supporters of this 
postulate contend that treatment of 
early vocal cord lesicms using radiation 
therapy, with surgical salvage for local 
recurrence, will eventually result in 
more total laryngecomies.*’ Our data 
suggest that ultima e control of tumor 
is not obtained at the expense of voice 
preservation. The results indicate that 
radiation therapy, with surgical sal- 
vage for recurrence. achieves excellent 
survival rates whil= preserving supe- 
rior quality vocal finction in 90% of 
individuals undergeing treatment for 
T1 and T2 cancers. The rate of voice 
preservation, partieularly with regard 
to T1 lesions, is cemparable to that 
noted in published results of surgical 
treatment for similar tumors (Table 
11).°*"° Included in the results reflect- 
ing rate of voice preservation are pa- 
tients with T1 tumors involving both 
vocal cords; a lesior for which primary 
surgical treatmen* would require a 
near tetal or total aryngectomy with 
resultant compromise im vocal func- 
tion. 

Patients failing initial radiation 
therapy may be alle to undergo con- 
servation salvage sirgery when recur- 


1. Amornmarn R, Prenpree T, Viravathana T, 
Donavanik V, Wizenbem MJ. A therapeutic ap- 
proach to early vocal cor carcinoma. Acta Radiol 
Oncol. ¥985;4:321-325. 

2. Diekens WJ, Cassis NJ, Million RR, Bova FJ. 
Treatment of early vocal cord carcinoma: a com- 
parison of apples ane apples. Laryngoscope. 
1983;93:216-219. 

3. Harwood AR, Hawkins NV, Keane T, et al. 
Radiotherapy of early zlottic cancer. Laryngo- 
scope. 1980;90:465-470. 

4. Sinha P. Radiatiow therapy in early carci- 
noma of the true vocal -ords (stage I and II). Int 
J Radiat Oncol Biol Phas. 1987;13:1635-1640. 

5. Rothfield RE, Johmson JT, Myers EN, Wag- 
ner RL. The role of L=milaryngectomy in the 
management of T1 voc-! cord cancer. Arch Oto- 
laryngol Head Neck Seg. 1989;115:677-680. 

6. Neel HB III, Deine KD, DeSanto LW. 
Laryngefissure and corectomy for early cordal 
carcinoma: outcome in #82 patients. Otolaryngol 
Head Neck Surg. 1980;38:79-84. 

7. DeSanto LW, Devme KD, Lillie JC. Cancers 
of the larynx: glottic caacer. Surg Clin North Am. 
1977;57611-620. 

8. American Joint Cemmittee for Cancer Stag- 
ing and End Results keporting. Staging Cancer 
for Head and Neck Sit=s and of Melanoma. Chi- 


rence is detected early in the posttreat- 
ment period.” Overall, 15 of 21 patients 
with local tumor recurrence were sal- 
vaged with surgery (T1, 75%; T2, 70%). 
These results compare favorably with 
other series reported in the litera- 
ture. Five of the patients success- 
fully salvaged for tumor recurrence 
underwent hemilaryngectomy with 
preservation of acceptable voice (three 
patients with good, and two patients 
with harsh voice), three of whom had 
T2 lesions at diagnosis. 

The incidence of complications in 
those series advocating conservation 
surgery for patients with laryngeal 
cancer is reported to be as high as 
26%.° The rate of serious complica- 
tions from radiation therapy in this 
series is 1.1%. This is comparable to 
other radiotherapy series.'? The induc- 
tion of a second primary malignancy 
was not recorded in any patient 
treated with radiation therapy in- 
cluded in this series. 

Substantial evidence exists as to the 
efficacy of both conservation laryngeal 
surgery and radiation therapy in the 
treatment of early (T1, T2) carcinoma 
of the glottis in selected patients. 
When compared with published re- 
ports on primary surgical manage- 
ment, our data do not support the use 
of conservation surgery as the primary 
treatment modality for all early glot- 
tic cancer. The statistics presented 
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have demonstrated that radiation 
therapy effects disease-free survival 
rates that are comparable to those 
produced by surgery, without sacrific- 
ing preservation or quality of voice. 
Based on these data, we recognize that 
a select small populatien of early le- 
sions may be better suited to primary 
surgical management. Factors influ- 
encing considerations far primary con- 
servation surgery include: (1) histol- 
ogy of the tumor, (2) the presence of 
impaired vocal cord mobility or ante- 
rior commissure disease in selected T2 
tumors, (3) the experience and ability 
of the radiation therapy team to effec- 
tively treat these lesions, (4) opportu- 
nity for prolonged clinical follow-up 
(patient compliance), and (5) patient 
choice. 

Radiation therapy continues to pro- 
vide an excellent means of treating 
early glottic cancer. The challenge is 
not to justify the use of conservation 
surgery over radiotherapy as the pri- 
mary treatment of early glottic cancer. 
Rather, the objective is to effectively 
target select lesions thet may be better 
managed by conservation surgery to 
attain improved survival and voice 
preservation in patients with these tu- 
mors. 
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@ Sarcomas arising in the major salivary 
glands are rare. This article presents the 
clinicopathologic features of 11 patients 
with primary sarcomas of the parotid gland 
(eight men and three women aged 7 to 75 
years; mean age, 42 years). The 11 sarco- 
mas were histologically typified as fol- 
lows: three malignant fibrous histiocyto- 
mas and two each of neurosarcomas, 
rhabdomyosarcomas, fibrosarcomas, and 
osteosarcomas. Four patients experi- 
enced disease recurrences, and seven 
patients developed metastases. Seven pa- 
tients died of their sarcomas, with a mean 
survival time of 30 months. Four patients 
were alive from 5 to 12 years (one each 
with angiomatoid malignant fibrous histio- 
cytoma, embryonal rhabdomyosarcoma, 
fibrosarcoma, and neurosarcoma). Prog- 
nosis correlated with size of the neoplasm, 
type of sarcoma, and histologic grade. In 
this respect, salivary gland sarcomas be- 
haved in identical fashion to their soft-tis- 
sue counterparts. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:302-306) 


S arcomas arising in the major sal- 
ivary gland are exceeding rare 
neoplasms, accounting for approxi- 
mately 0.3% of all neoplasms of the 
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glands.' They are to be distinguished 
from malignant supporting tissue neo- 
plasms that secondarily involve the 
glands by direct extension or metasta- 
sis. Because of the low incidence of 
primary sarcomas of the major sali- 
vary glands and because they are often 
included with secondary invaders, rel- 
atively little is known about the histo- 
pathologic types and biologic course of 
primary salivary gland sarcomas. 

We detail the clinicopathologic fea- 
tures of 11 primary major salivary 
gland sarcomas (two of which have 
been primarily reported’) treated at a 
single institution, The University of 
Texas M. D. Anderson Cancer Center, 
Houston. In addition, a comprehensive 
review of these malignancies, as re- 
corded in the English-language litera- 
ture, is presented. 


MATERIALS AND METHODS 


During the period between January 1945 
and December 1985, 38 patients with a 
referring diagnosis of primary sarcoma in 
their major salivary glands were seen at 
The University of Texas M. D. Anderson 
Cancer Center for consultation or treat- 
ment. 

Routine hematoxylin-eosin-stained 
slides of all cases were reviewed, and the 
neoplasms were classified according to the 
World Health Organization system.’ 

After reviewing the clinical records and 
histologic preparations, 27 patients were 
excluded from the study group for the fol- 
lowing reasons: (1) Eight patients were 
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seen in consultation only amd were not 
treated at The University of Texas M. D. 
Anderson Cancer Center. (2) Seven patients 
had neoplasms arising in the paraglandular 
tissues and secondarily invading the sali- 
vary gland. (3) Six patients had metastatic 
neoplasms to the parotid gland (four pa- 
tients had spindle carcinomas of the skin or 
upper aerodigestive tract, and two patients 
had melanomas of the scalp, ane of which 
was a spindle melanoma and tke other was 
a desmoplastic melanoma. (4 Three pa- 
tients had acquired immunodetciency syn- 
drome-related Kaposi’s sareomas_ that 
arose in intraparotid lymph nodes. (5) In 
three patients, tissue was insufficient for 
full evaluation. 

The remaining 11 patients hac neoplasms 
located within the gland (exclusively pa- 
rotid gland). They did not have a prior di- 
agnosis or history of malignant neoplasms 
of the skin of the face, scalp, or distant sites. 
The medical records were reviewed for de- 
mographic information, evidence of local 
and distant metastases, mode of treatment, 
follow-up periods, and status. 

The 11 primary sarcomas of zhe parotid 
gland were subjected to immunecytochem- 
ical analysis, as were three Kaposi’s sarco- 
mas, four metastatic spindle carcinomas, 
and two metastatic melanomas. These 
studies were performed on formalin-fixed, 
paraffin-embedded tissue sections with the 
use of the avidin-biotin-immunoperoxi- 
dase-complex method.‘ The spectmens were 
cut at 3- to 4-um-thick sections, deparaf- 
finized in xylene, and rehydrated in de- 
scending grades (100% to 70% ) of ethanol. 
To enhance the immunostaining-with some 
of the antibodies used, the sections were di- 
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Table 1.—Primary Antibodies: Their Source, Dilution, and Enzymatic Treatment* 


Antibody 
Vimentin 


Source 
Dako Corp, 


Santa Barbara, Calif 


Animal Enzymatic 
(Type) Dilution Digestion 


Mouse (MAb) 1:20 No 


Desmin Dako Corp Mouse (MAb) 1:20 No 


SmM actin (HHF35) Enzo Biochem, 


New York, NY 


Mouse (MAb) 1:3000 Yes 


S100 protein Dako Corp Rabbit (PAb) 1:700 No 


Keratin (AE 17AE3) 
Indianapolis, Ind 
Antimelanoma (HMB- Enzo Biochem 


45) 


Boehringer-Mannheim 


Mouse (MAb) 1:300 Yes 


Mouse (MAb) 1:750 Yes 


Anti-ayAchy Dako Corp Rabbit (PAb) 1:2000 Yes 


Epithelial membrane 
antigen 
Factor Vill 


Dako Corp 


Dako Corp 


Mouse (MAb) 1:20 Yes 





Rabbit (PAb) 1:400 Yes 


*«,Achy indicates a,-amtichymotrypsin; SmM, smooth muscle; PAb, polyclonal antibody; and MAb, 


monoclonal antibody. 


Table 2.—!mmunofstochemical Differential Staining of Malignant Spindle Cell Tumors 
of Major Salivary Glands * 


Factor 


No. CK EMA VIM DES MSA AACT S100 MM Vill 


Neurosarcoma 
Fibrosarcoma 


Rhabcomyosarcoma 
Osteosarcoma 
Spindle carcinoma 
Melanema 





* CK indicates cytokeratm; EMA, epithelial membrane antigen; VIM, vimentin; DES, desmin; MSA, muscle 
specificaetin; AACT, a,-antt=hymotrypsin; MM, melanoma marker (EAB930); + sign. uniformly positive; O, uni- 


formly negative; and +/— sign, variably positive. 


gested with 0.1% protease (type XIV, Sigma 
Chemical Co, St Louis, Mo) in phosphate 
buffer at a pH of 7.6 for 30 minutes. For 
other antibodies, this step was omitted, 
since the enzymatic treatment produced a 
detrimental effect on the immunostaining. 
Endogermous peroxidase activity was 
blocked with 3% hydragen peroxide in ab- 
solute methanol for I) minutes. Sections 
were ineubated in a humid chamber with 
the primary antibodies (as listed in Table 1) 
for 1 hour at room temperature. This was 
followed by avidin-bmtin-mmunoperoxi- 
dase-complex staining (ABC kits, Vector 
Laboratories, Burlingame, Calif). Preincu- 
bation with normal herse serum was used 
for monoclonal antiboe«ies and normal goat 
serum fer polyclonal antibodies (1:10 dilu- 
tion) to minimize background. The immu- 
nostain was developed with the use of 
3-amino-9-ethylearbozmle as a chromogen. 
The slides were counterstained with May- 
er’s hematoxylin. To evaluate the specific- 
ity of the antibodies and the effect of enzy- 
matic digestion on tae immunostaining, 
positive and negative centrol tissue sections 
were stained, as deser*bed elsewhere.‘ 


RESULTS 


The 11 primary sarcomas arose 
within the parotid gland, seven in the 
right and four in the left glands. At the 
time of histopathologic diagnosis, the 
patients’ ages ranged from 7 to 75 
years (mean age, 42 years). There were 
eight male and three female patients. 
Clinical presentation was uniform 
with all patients complaining of a 
nontender enlarging mass that had 
been present from 2 weeks to 10 
months. Three patients suffered facial 
paralysis as a result of the neoplasm. 
None of the patients were noted to 
have cervical lymphadenopathy at the 
time of initial diagnosis. 

The resected primary sarcomas 
measured from 1.7 to 6.3 cm in major 
dimension, were solitary, firm, white, 
and had irregular infiltrative borders. 

The microscopic appearance was 
similar to that of their soft-tissue 
counterparts. Three sarcomas were 
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classified as malignant fibrous histio- 
cytomas (MFHs), and two each of neu- 
rosarcomas, rhabdomyosarcomas, fi- 
brosarcomas, and osteosarcomas. 


Immunohistochemistry 


Table 2 summarizes the immunohis- 
tochemical findings in the 11 primary 
sarcomas and the nine non-primary 
malignant spindle cell neoplasms of 
the major salivary glands. The four 
spindle cell carcinomas were composed 
of cells that containec keratin fila- 
ments; three of these cases also colored 
with epithelial membrane antigen an- 
tibody. Tumor cells in the melanomas 
showed immunoreactivity to $100 pro- 
tein antigen and to HM3B-45 antimela- 
noma monoclonal antibody. The neu- 
rosarcomas were 8100 protein positive, 
but HMB-45 negative. The rhabdomy- 
osarcomas exhibited strong immuno- 
reactivity for desmin. The osteosar- 
comas and the MFHs showed strong 
immunoreactions for a,-antichymo- 
trypsin in the histiocytic components 
of the neoplasm and vimentin in the 
fibroblastic areas. The fibrosarcomas 
manifested strong immunoreactivity 
to vimentin antibody and a focally 
weak reaction with anti-a,-antichymo- 
trypsin. Kaposi’s sarcoma was the only 
neoplasm in which the spindle cells 
exhibited reactivity to factor VIII-re- 
lated antigen. 


Treatment and Follow-up 


Primary surgical treatment was ap- 
proached according to the clinical 
stage (tumor size). Patients with tu- 
mors measuring less than 4 cm were 
treated by total parotidectomy with 
preservation of the facial nerve (five 
patients) or by superficial parotidec- 
tomy (patient 7). Five patients with 
neoplasms larger tham 5 cm were 
treated with radical parotidectomy 
(sacrifice of facial nerve with immedi- 
ate reconstruction) (Table 3). 

Postoperative irradiation was ad- 
ministered according te the size and 
histologic grade of the sarcoma. All 
patients received irradiation to a wide 
field that included the surgical field, 
ear, mastoid area, and upper part of 
the neck. Radiation was given with co- 
balt alone (seven cases) or combined 
with electron beams (four cases). In 
three patients with preoperative facial 
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nerve paralysis, the base of the skull 
received a “boost.” All patients re- 
ceived a 50-Gy tumor dose in 5 weeks. 
In low-grade sarcomas, an additional 
10-Gy tumor dose was given to the en- 
tire depth of the surgical scar. In 
high-grade sarcomas, the tumor dose 
was 70 Gy given in 7 weeks (Table 3). 
The 7-year-old child (patient 7) with 
embryonal rhabdomyosarcoma was 
treated with a 45-Gy tumor dose in 5 
weeks. 

Six patients with high-grade sarco- 
mas treated after 1973 received adju- 
vant chemotherapy, two each with 
MFH, osteosarcoma, and rhabdomyo- 
sarcoma (Table 3). 

Follow-up information was avail- 
able for all patients. Four patients had 
no evidence of disease recurrence or 
metastasis over a 5- to 15-year period 
(one each with embryonal rhabdomy- 
osarcoma, neurosarcoma, fibrosarco- 
ma, and angiomatoid MFH). Four 
patients had recurrences of their 
sarcomas (MFHs in two patients, os- 
teosarcomas in one patient, and neu- 
rosarcoma in one patient) between 7 
and 26 months after initial treatment. 
Seven patients developed metastases, 
(three to lungs and three to lungs, 
liver, and bones). One patient had me- 
tastastic spread to lungs, liver, bones, 
and central nervous system. Me- 
tastases occurred 6 to 30 months after 
diagnosis (Table 3). 

At the time of this report, only three 
patients were alive and without evi- 
dence of neoplastic disease, one patient 
after 5 years, and two patients after 9 
or more years of follow-up (one each 
with fibrosarcoma, embryonal rhabdo- 
myosarcoma, and angiomatoid MFH). 
Seven patients have died of their sar- 
coma with a mean survival time of 30 
months (range, 6 to 48 months) after 
initial treatment. One patient with 
neurosarcoma was not available for 
follow-up after 8 years, but at the last 
hospital visit he was free of disease 
(Table 3). 


Review of the Literature 


To our knowledge, 74 primary sar- 
comas of the major salivary glands 
have been reported in the English- 
language literature till January 
1990.2415 Table 4 summarizes the clini- 
copathologic features of those cases. It 
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Table 3.—Clinicopathologic Summary of 11 Patients With Intraparotid Sarcomas* 
































































Patient Post- Adjuvant 
No./ Age, Histologic Size, Paroti- operative Chemo- 
y/Sex Diagnosis cm dectomy Radiation therapy R/M Outcome 
1/75/M High-grade Radicalt 70 Gy; 7 wk; CyVADIC R/M Dead of 
MFH cobalt to disease 
PC and 2.6 y 
skull base 
2/52/M High-grade Radical 65 Gy; 7 wk; CyVADIC Dead of 
MFH cobalt to disease 
PC 3y 







3/29/M Low-grade 2.2 Total 60 Gy; 6 wk; No No evidence 
AMFH cobalt + of disease, 
electron 5y 
beams to 









PC 


60 Gy; 6 wk; 
cobalt to 
PC 

















Unavailable 
for follow- 
up, 8 y 
70 Gy; 7 wk; No R/M Dead of 
cobalt to disease, 
PC and 4y 
skull base 


70 Gy; 7 wk; 


4/38/F Low-grade 
neuro- 
sarcoma 
High-grade 
neuro- 
sarcoma 






















5/40/M Radical 

















6/38/M High-grade Radical Dead of 










alveolar cobalt + disease, 
rhabdomyo- electron 1.6 y 
sarcoma beams to 













PC 


45 Gy; 5 wk; 
cobalt to 
PC 











No evidence 
of disease, 
9 y 


Embryonal 
rhabdomyo- 
sarcoma 


Superficial 






















8/22/F High-grade 5.0 Radical 70 Gy; 7 wk; No M Dead of 
fibrosarcoma cobalt to disease, 
PC and 4y 







skull base 


65 Gy; 7 wk; 
cobalt to 
PC 


70 Gy; 7 wk; 


















9/50/M No evidence 
of disease, 
9y 


Dead of 


Low-grade 
fibrosar- 
coma 


High-grade 4.8 





















10/64/F Total AD+Cis 









osteosar- cobalt + disease, 
coma electron 6 mo 
beams to 







PC 
70 Gy; 7 wk; 











11/52/M_ High-grade AD+Cis M Dead of 







osteosar- cobalt + disease, 
coma electron 2y 
beams 





*MFH indicates malignant fibrous histiocytoma; AMFH, angiomatoid MFH; PC, parotid compartment; 
CyVADIC, vincristine+cyclophosphamide+doxorubicin+dacarbazine; VAC, vincristine+cyclophosphamide+ 
actinomycin D; AD+Cis, doxorubicin+cis-platinum; R, recurrence; and M, distant metastases. 

tRadical parotidectomy means total parotidectomy with resection of facial nerve. 


Sixty-eight of the sarcomas (91.8%) 
arose in the parotid gland and the re- 
maining in the submandibular gland. 
Rhabdomyosarcomas, MFHs, and fi- 
brosarcomas are the most common 
types (Table 4). 

Based on information available in 60 
of the 74 cases, sarcomas recurred at 
the primary site in 17 instances 
(28.3% ). In most cases, lecal disease 
recurrences were evident within 1 year 
after initial treatment, bet in 35 pa- 
tients, disease-free intervals ranged 
from 2 to 18 years. 

Distant metastases occurred in 24 
(40% ) of the 60 patients for whom fol- 


includes the 29 cases from the litera- 
ture collected by Auclair et alí and also 
these authors’ 17 cases designated as 
intraglandular sarcomas. The cases 
reported by Puterman and Goldstein” 
and Josephson and associates” are not 
includéd, since Kaposi’s sarcomas de- 
scribed by these authors arose in in- 
traparotid lymph nodes. 

As it appears from the review of the 
literature, the mean age of the patients 
at time of histopathologic diagnosis 
was 37 years (range, 1 to 91 years). 
Only 20 patients (28% ) were younger 
than 20 years of age. Male individuals 
were affected more often than females. 
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Table 4.—Primary Sarcomas of Major 
Salivary Glands: Lerature Review 


Clinical Features No. 


No. of patients 74 

Gender 
Male 31 
Female 23 
Not specified 20 

Mean age at diagnosis, 
y (range) 

Major salivary gland 
Parotid gland 
Submandibular gland 

Type of sarcoma 
Rhabdomyosarcoma 
Malignant fibrous 

histiocytoma 
Fibrosarcoma 
Neuresarcoma 


36 (10-91) 


Hemangiopericytoma 
Osteesarcoma 
Liposarcoma 
Kaposi's sarcoma 
Synovial sarcoma 
Alveciar soft-part 
sarcoma 
Sarcoma, type not 
designated 
Patiente-with disease 
recurrences 
Not specified 
Patients-with distant 
metastases 
Not specified 
Status of patients 
Dyingeof sarcoma; surwval 
interval, 1 to 53 mo 
(mean, 36.5 mo) 
Living with sarcoma; 
interval, 24, 29, 
anc 36 mo 
Livingwithout evidence 
of sarcoma; mean 
time, 74.1 mo 
(ramge, 1-216 mo) 
Dyingsof other causes 
Not available for follow up 





low-up information was available. 
Clinical findings suzgested dissemi- 
nated disease in 15 patients, and pul- 
monary metastases were evident in 
eight patients. Skeletal metastases 
were documented in >ne patient. Only 
seven patients survwed more than 1 
year after distant metastases were 
confirmed; the longest survival time 
was 30 months. 

If patients who hed no evidence of 
recurrence when they died of other 
causes or were not available for follow- 
up are excluded, the “net” or “deter- 
minate” survival rate is 40.8% witha 
mean survival time of 74 months 
(range, 8 months to 18 years). Death 
occurred in 27 (51.9%) of the 52 pa- 
tients for whom suck information was 
available. The mean interval between 


initial treatment and their demise was 
36 months (range, 1 to 53 months). If 
the number of patients living with 
their sarcoma is added to the number 
of patients dying of their disease, the 
failure rate is 57.6%. 


COMMENT 


Sarcomas of the major salivary 
glands are rare neoplasms accounting 
for 0.3% to 1.5% of all salivary gland 
tumors. Seifert et al' found nine (0.3% ) 
sarcomas in 2710 salivary gland tu- 
mors recorded in the Salivary Gland 
Register at the Pathology Institute of 
the University of Hamburg, Federal 
Republic of Germany, in a 16-year pe- 
riod. Rawson and associates’ found 
two (1.2% ) cases among 160 tumors of 
the salivary glands. Eneroth" reported 
three (0.3% ) sarcomas in his study on 
864 parotid neoplasms examined at the 
Karolinska Institute, Uppsala, Swe- 
den. In the experience of Auclair et al,° 
these neoplasms accounted for 1.5% of 
all salivary gland tumors registered at 
the Armed Forces Institute of Pathol- 
ogy, Washington, DC. Krolls and 
coworkers” in a review of 154 primary 
salivary gland tumors in children re- 
ported six malignant mesenchymal 
neoplasms representing 3.9% of all 
neoplasms and 12.7% of the primary 
malignant salivary gland tumors in 
children. In our experience, sarcomas 
of the major salivary gland account for 
only 1.5% of 690 patients with malig- 
nant salivary gland tumors who had 
their definitive treatment at The Uni- 
versity of Texas M. D. Anderson Can- 
cer Center over a 40-year period. This 
frequency is very close to that provided 
by an analysis of the Salivary Gland 
Register at the Pathology Institute of 
the University of Hamburg, where 
1.3% of the primary malignant sali- 
vary gland neoplasms were sarcomas.’ 

For the most part, the clinical fea- 
tures of the 11 patients in the current 
series are similar to those reported by 
Auclair et al.° We also found a male sex 
preponderance. The mean age at diag- 
nosis was 42 years compared with 36 
years in the review of the literature 
(Table 4). The most frequent present- 
ing complaint in our patients was a 
nontender enlarging mass in the re- 
gion of the parotid gland. Three pa- 
tients suffered facial paralysis as a re- 
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sult of the neoplasm. In the series of 
Auclair et al® and Massarelli and 
associates, a painless mass was the 
most common presenting symptom, 
followed by pain or tenderness. A few 
patients noted rapid growth of their 
neoplasm and a facial nerve paralysis. 
To make a diagnosis of primary sar- 
coma in the salivary glands, four basic 
criteria should be met: (1) the patient 
must not have, or have had, a sarcoma 
elsewhere; (2) metastasis to the gland 
from malignancies of the skin or mu- 
cosa of the upper aerodigestive tract 
should be excluded; (3) the gross and 
microscopic appearance should be con- 
sistent with origin within the gland, 
rather than invasion of the gland by a 
sarcoma of the adjacent soft tissues; 
and (4) within the limits of microscopic 
study of multiple sections, a carcino- 
sarcoma (so-called true malignant 
mixed tumor)?! must be excluded. 
Malignant fibrous histiocytoma was 
the most frequent sarcoma in our pa- 
tients. Other histologic types repre- 
sented in the present series were rhab- 
domyosarcoma, fibrosarcoma, neuro- 
sarcoma, and osteosarcoma. The 
literature indicates the most common 
type of sarcoma to be a rhabdomyo- 
sarcoma. Malignant fibrous histiocy- 
toma is next in frequency. Together, 
these two sarcomas have accounted for 
nearly 40% of the primary salivary 
gland sarcomas reported in the En- 
glish-language literature (Table 4). 
Immunohistochemistry was of spe- 
cial value in excluding metastatic spin- 
dle carcinomas and melanomas. We 
consider cytokeratin immunoreactiv- 
ity in a spindle cell tumor of the sali- 
vary gland to be sufficient evidence to 
classify the neoplasm as carcinoma, 
despite its reported reactivity in 
leiomyosarcomas~ and, rarely, in 
MFH.” The other sarcomas that con- 
sistently exhibit immunoreactivity to 
cytokeratin are synovial sarcoma and 
epithelioid sarcoma.’ However, the 
morphology of these two neoplasms is 
sufficiently characteristic to be sepa- 
rated from spindle carcinomas. In mel- 
anoma, the majority of the cells are 
intensely immunoreactive for 5100 
protein, and this is believed to be far 
more consistent with melanoma than a 
neurosarcoma. Furthermore, HMB-45 
antimelanoma antibody is negative in 
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neurosarcomas. Desmin in our experi- 
ence is especially useful to distinguish 
rhabdomyosarcomas from nonmyoge- 
nous neoplasms. In our series, Kaposi’s 
sarcoma was the only sarcoma that 
exhibited immunoreactivity to factor 
VIII-related antigen. 

Prognosis in reported series has 
been generally poor.!26151819 About 
50% of patients either died of their 
disease or were alive with tumor, a 
finding similar to high-grade soft-tis- 
sue sarcomas of nonsalivary sites. In 
the series reported by Auclair et al,° 
patients with totally intraglandular 
lesions (group I) had a far better prog- 
nosis than did patients with sarcomas 
of paraglandular tissues secondarily 


1. Seifert G, Miehlke A, Haubrich J, Chilla R. 
Nonepithelioid salivary tumors. In: Diseases of 
the Salivary Glands. Stuttgart, Federal Republic 
of Germany: Georg Thiemie Verlag; 1986:286-301. 

2. Stimson PG, Valenzuela-Espinoza A, Torto- 
ledo ME, Luna MA, Ordonez NG. Primary os- 
teosarcoma of the parotid gland. Oral Surg Oral 
Med Oral Pathol. 1989;68:80-86. 

3. Enziger FM, Weiss SW. Soft Tissue Tumors. 
St Louis, Mo: CV Mosby Co; 1983:373. 

4. Hsu SM, Raine L, Fanger H. Use of avidin- 
biotin-peroxidase complex (ABC) in immunoper- 
oxidase techniques: a comparison between ABC 
and unlabeled antibody (PAP) procedures. J His- 
tochem Cytochem. 1981;29:577-580. 

5. Ordonez NG, Manning JT, Brooks TE. Effect 
of trypsinization on the immunostaining of for- 
malin-fixed paraffin-embedded tissue. Am J Surg 
Pathol. 1988;12:121-129. 

6. Auclair PL, Langloss JM, Weiss SW, Corio 
RL. Sarcomas and sarcomatoid neoplasms of the 
major salivary gland regions. Cancer. 1986;58: 
1305-1315. 

7. Jones JK, Baker HW. Liposarcoma of the 
parotid gland. Arch Otolaryngol. 1980;106:497-499. 

8. Massarelli G, Tanda F, Vincenzo F, Oppia L. 
Haemangiopericytoma of the parotid gland. Vir- 
chows Arch A. 1980;368:81-89. 

9. Volpe R, Mazabraud A. Primary sarcomas of 
the parotid gland. Pathologica. 1981;73:541-546. 

10. Renick B, Clarik RM, Feldman L. Embryo- 
nal rhabdomyosarcoma: presentation as a parotid 
mass. Oral Surg Oral Med Oral Pathol. 1988;65: 
575-579. 


invading the gland (group III) or pa- 
tients with sarcomas that could not be 
determined whether the sarcoma 
arose in the salivary gland or in the 
paraglandular soft tissues (group II). 

In our series, seven (63.6% ) of 11 pa- 
tients died of their disease. Prognosis 
correlated with size of the neoplasm, 
type of sarcoma, and histologic degree 
of differentiation. All of the living pa- 
tients had neoplasms measuring less 
than 3 cm in dimension. Three of the 
sarcomas were of low-grade malig- 
nancy (one angiomatoid MFH and one 
each of well-differentiated fibrosar- 
coma and neurosarcoma). The other 
patient had a histologically high-grade 
sarcoma. This was a 7-year-old boy 
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coma). In this respect, salivary gland 
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to their soft-tissue counterparts.*” 
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Primary Parotid Malignancies 


A Clinical and Pathologic Review 


William J. Kane, MD; Thomas V. McCaffrey, MD, PhD; Kerry D. Olsen, MD; Jean E. Lewis, MD 


è One ħundredninety-four patients with 
primary malignant tumors of the parotid 
gland who underwent surgery at the Mayo 
Clinic (1970 through 1987) are reviewed. 
Survival patterns were-analyzed using the 
Kaplan-Meier preductaimit method that 
separated histologic results into three sig- 
nificantly different greups. Survival rate 
was highest for patients with acinic cell, 
adenoid cystic, and lew-grade mucoepi- 
dermoid carcinomas; intermediate for pa- 
tients with high-grade mucoepidermoid 
carcinomas; and lowest for the remaining 
six histologic types encountered. Cox mul- 
tiple linear regression was used to identify 
patient and tumor characteristics with 
greatest prognostic sicnificance. In order 
of decreasing strength, regional meta- 
static involvement, pain, male gender, 
grade, stage, and advancing age all dem- 
onstrated independent prognostic signifi- 
cance. Fifty-three pereent of patients re- 
quiring facial nerve sacrifice were asymp- 
tomatic at presentation. A high positive 
correlation was observed between ad- 
vancing grade and stage. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:307-3 T5) 


pot malignaneies occur infre- 
quently, aceount.ng for 1% to 3% 
of all head and neck cancers, with an 
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estimated incidence in the United 
States of 650 yearly.' Accepted con- 
temporary surgical management of 
primary parotid gland malignancies 
necessarily balances tumor eradica- 
tion against preservation of facial 
nerve function. Appropriate patient 
management requires updated infor- 
mation that characterizes the curabil- 
ity and prognosis associated with each 
histologic variant. This study reviews 


patient presentation characteristics 
and histologic classification as they 
pertain to disease course and survival. 
Variations in surgical treatment and 
the use of adjuvant radiotherapy were 
reviewed for any influence on local 
disease control and survival. 


PATIENTS AND METHODS 


Medical records, operative reports, and 
follow-up letters from 194 patients who un- 
derwent primary curative surgical therapy 
for parotid malignancies at our institution 
from 1970 through 1987 were studied. Pa- 
tients with recurrent, cistant metastatic, or 
obviously inoperable disease at the time of 
initial evaluation at this institution or who 
had previously undergone curative surgical 
treatment elsewhere were specifically ex- 
cluded from the analysis. Histologic docu- 
mentation was made in every case at the 
time of surgical intervention and reviewed 
for all available specimens during the 
study. All tumors were staged according to 
current guidelines set by the American 
Joint Committee on Cancer.’ Computerized 
determinate survival rates and disease re- 
currence data were generated by the Kap- 
lan-Meier product-limit method,’ and mul- 
tiple regression using the Cox proportional- 
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hazard model’ permitted analysis of key 
prognostic predictors. 


Clinical Features 


The study population consisted of 93 
(48% ) female patients and 101 (52%) male 
patients, with ages at diagnosis ranging 
from 4 to 98 years (mean age, 54.9 years) 
and 5 to 84 years (mean age. 56.5 years), re- 
spectively (Fig 1). Typical presentation was 
characterized by an asymptomatic mass 
(64%), present for more than 3 months 
prior to medical evaluation in the majority 
(69% ) of instances. Pain and facial weak- 
ness were an exclusive complaint in9% and 
5% of patients, respectively. however, these 
complaints more commonly accompanied 
an enlarging or newly develeped mass (13% 
and 10%, respectively). The mean duration 
between self-detection and physician inter- 
action was 14.8 weeks and ranged from 1 
week to 13 years. An additienal 19 patients 
(11%) were referred for surgical consulta- 
tion after the discovery of an asymptomatic 
lump by a physician at the time of a general 
medical examination. 


Physical Findings 


Preoperative findings were well docu- 
mented for 134 patients and most fre- 
quently consisted of an externally palpable, 
discrete, painless, mobile mass (Table 1). Of 
the 32 patients (24%) who presented with 
some degree of clinically detectable facial 
nerve impairment, three quarters (24/32) 
had already become aware of their deficit, 
with complaints most commonly including 
drooling or asymmetry of the mouth (54% ) 
or eye irritation (29% ), or bath. In five of the 
patients with impaired merve function 
(16%), a cause attributable to a parotid 
mass was not readily detectable by the re- 
ferring physician, but beeame apparent 
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Fig 1.— Sex and age distributions for all 194 patients. 














and RT, radiation therapy. 
tinvolving sacrifice of branch of seventh nerve. 
+Extended procedure. 


once a more extensive intraoral examina- 
tion or computed tomographic (CT) imag- 
ing was performed. Among the 134 patients, 
five (4%) had clinically obvious involve- 
ment of the deep lobe based on parapha- 
ryngeal or palatal fullness (adenocarcino- 
ma in two patients, undifferentiated carci- 
noma in two patients, and squamous cell 
carcinoma in one patient). An additional 
three patients (2% ) had findings consistent 
with far advanced tumor status such as 
deep, firm fixation by bimanual palpation; 
however, there were no cases exhibiting 
skin ulceration or fistulas. 


Pathologic Findings: 
Primary Tumor Analysis 


The histologic findings were as follows: 
mucoepidermoid carcinoma in 43 patients 
(22% ), acinic cell carcinoma in 43 (22%), 
adenoid cystic carcinoma in 29 (15% ), ade- 
nocarcinoma in 25 (13%), squamous cell 


Table 2.—Surgical Management of Primary Tumors* 


Surgical Procedure Previous 
Patients/ ~ Adjuvant Neck 
Variable Total No. SP TCP TCPt RP RP RT Dissection 
Patients, total No. 190 35 90 22 25 18 70 56 
Grade/stage 
1 74/119 -17/26 45/73 8/12 4/6 0/0 6/27 1/22 
2 45/25 14/7 22/11 4/5 4/1 1/1 10/11 11/8 
3 41/28 2/1 12/5 6/4 9/15 12/3 27/18 20/16 
4 30/18 2/0 11/0 4/1 8/3 5/14 27/14 24/10 


Facial nerve involved 
by tumor 67 0 4 22 25 16 44 30 
Suspect margins 24 0 5 3 3 13 22 15 


* SP indicates superficial parotidectomy; TCP, total conservative parotidectomy; RP, radical parotidectomy 
























carcinoma in 14 (8%), carcinoma ex pleo- 
morphic adenoma in 13 (7%), salivary duct 
carcinoma in 12 (6%), undifferentiated car- 
cinoma in six (3%), and epithelial-myoepi- 
thelial carcinoma in five patients (3%). 
Histologic distribution of tumors was ex- 
amined according to several patient vari- 
ables (Table 2). In order to achieve a suffi- 
cient sample to compute determinate sur- 
vival information, mucoepidermoid tumors 
had to be separated into low-grade and in- 
termediate- or high-grade categories. Ini- 
tial benign or nondiagnostic frozen section 
reports were revised to a malignant diag- 
nosis after more thorough scrutinization of 
the permanent specimen in five cases (3%). 
Tumor size was reported for 181 patients 
and ranged from 0.4 to 8 cm (mean, 1.85 em). 
Fifty-four percent and 86% of tumors were 
less than 2 and 4 em in largest diameter, 
respectively. Eight percent of tumors had 
an estimated size exceeding 6 cm, and of 
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Table 1.—Preoperative Physical 
Examination (n=134 Patients) 


Patients 


Finding 
Mass 
Diffuse 
Discrete 
No information available 
Mobile 
Fixed 
No information available 
Externally palpable 
Intraorally palpable 
Seventh cranial nerve 
impairment 
Accompanied by mass 
No mass palpable 
Cervical adenopathy 
Single 
Multiple 





these, only two could be resected as an in- 
tact specimen. A strong correlation 
(P <.001) between increasing grade and 
stage was observed. 

Postoperative margins were grossly pos- 
itive only in the four patients who under- 
went palliative biopsy, but were suspected 
to contain residual microscapic disease in 
24 patients (12% ). In 16 of the 18 extended 
radical parotidectomy procequres, margins 
at the deepest aspects of thesfield of resec- 
tion were suspected to contam microscopic 
residual disease, following the ultimate re- 
section. In an additional eigkt cases, nerve 
margins were suspect because tumor found 
to be minimally attached to the main trunk 
or one of the primary branches of the facial 
nerve was treated by sparmg the main 
nerve trunk and meticulously dissecting it 
free of all visible tumor. 

Among the 56 patients who had neek dis- 
sections performed, histologic evidence of 
metastatic disease was foundiin 50% (Table 
2); among these 28 patients with positive 
neck dissections, only six had preopera- 
tively documented cervical adenopathy. 


Treatment 


Primary Surgical Excision.— All of the 194 
patients were initially approached with 
curative surgical intention. The ultimate 
procedure was conducted aceording to the 
intraoperative findings (Tabie 3). The fac- 
tors influencing surgical and postoperative 
management, in addition to histologic fea- 
tures by frozen section, included tumor in- 
volvement of the facial nerve tumor extent, 
and concern for residual mitroscopic dis- 
ease at the postresection marzins (Table 4). 
Total conservative parotidectomy was the 
predominant operation (58% |. This was de- 
fined as any procedure that involved re- 
moval of the entire gland andeeither en bloc 
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Table 3.—Management as a Function 
of Surgica Findings 


Patients 













Procedure 
Superficial parotidectamy 
Total conservative 
parotidectomy 112 58 
involving sacrifice of 













seventh nerve Branch 22 11 
Buccal 12 6 
Marginal 6 3 

No informatien 
available 4 2 
Radical parotidectomy 43 22 
Extended resection 18 9 
Nenve graft reconstrection 16 8 
Palliatwe biopsy only 4 2 
Neck dissection 56 29 
Modified radical 32 17 

Radical 






or piecemeal removal of tumor between, 
medial to, or attachee to branches of the 
facial nerve but that Gad not include sacri- 
fice of the main facial serve trunk. In 22 of 
the total conservative parotidectomy pro- 
cedures, one or more branches of the facial 
nerve had to be intenaonally sacrificed to 
remove the tumor. Eighteen of the 43 rad- 
ical parotidectomy preeedures, in addition 
to involving sacrifice Œ the main trunk of 
the facial nerve because of the infiltrative 
extent of the disease, required a more 
extensive regional resection of mandibular, 
tempora! bone, or infratemporal fossa ele- 
ments. An interpositicmal nerve graft was 
used to immediately reeonstruct the trunk 
or branch defect in 17 and four of the rad- 
ical parotidectomy ani total conservative 
parotidectomy procedures, respectively. 

Neck Dissection.—A aeck dissection was 
performed along with parotid surgery in 56 
patients (29% ), includmg seven of the nine 
patients with clinicalw palpable cervical 
adenopathy. The remzining two patients 
with palpable lymph nedes were part of the 
palliative biopsy growp. Thirty-four pa- 
tients underwent a mmdified neck dissec- 
tion, and the remainimg 22 patients had 
radical neck dissections performed. An ad- 
ditional nine (22% ) of -he 41 patients with 
a local-regional disease recurrence under- 
went delayed dissectioa of the parotid bed 
and regional cervical lbymphatics as a sal- 
vage proeedure for clinzally detectable dis- 
ease (adenoid cystic carcinoma in four pa- 
tients, adenocarcinome in three, and squa- 
mous cell carcinoma ir two). 


Complications 


Major immediate pastoperative compli- 
cations cecurred in six patients (3%) and 
involved respiratory falure delaying extu- 
bation in three, intraoperative myocardial 
infarction in two (1% , and deep venous 
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thrombosis in one patient (0.5%). There 
were no deaths attributable to operation. 
Among the 103 patients whose facial nerves 
were not deliberately injured as part of the 
resection, 41 (40%) had documentation of 
some degree of temporary paresis, with 
significant paresis persisting in four pa- 
tients (4%). Thirty-three less significant 
immediate postoperative complications oc- 
curred in 26 patients and included hemato- 
mas in 16, wound dehiscence or infection in 
11, and seromas in six patients. Patient 
complaints during follow-up most com- 
monly included gustatory sweating (Frey’s 
syndrome), great auricular nerve hypoes- 
thesia or neuroma formation (or both), and 
facial asymmetry resulting from resection. 


Adjuvant Radiotherapy 


Seventy patients (36%) in the study re- 
ceived immediate postoperative adjuvant 
radiotherapy (mean dose, 54 Gy). Among 
the 56 patients undergoing neck dissec- 
tions, 36 (64%) also received immediate 
postoperative adjuvant radiation therapy. 
There were no patients who received post- 
operative adjuvant radiotherapy without 
some form of neck dissection. Of the 28 pa- 
tients known to have occult metastatic dis- 
ease detected by neck dissection, 14 are 
known to have died of their disease. Twen- 
ty-two of the 24 patients with suspected 
positive microscopic margins (either near 
the seventh nerve [eight of eight patients] 
or deep in the resection field [14 of 16 
patients]) completed a full course of adju- 
vant radiotherapy. Two patients who un- 
derwent extended radical parotidectomy 
with questionable margins could not com- 
plete the course because of distant meta- 
static disease manifesting within 2 months 
after operation and deteriorating general 
health. 


RESULTS 
Local and Distant Disease 
Recurrence 


One hundred twenty (62%), 85 
(44% ), and 75 (39% ) patients were fol- 
lowed up for 5, 10, and 15 years after 
operation, respectively, or to death. 
Sixty-eight patients (35% ) are known 
to have had disease recurrences at a 
local-regional (41 patients) or distant 
site (27 patients), and 55 patients died 
of their disease. Of the 41 patients ex- 
periencing local-regional tumor recur- 
rences, 17 (42%) had undergone pri- 
mary excision only, 19 (46%) had un- 
dergone neck dissection combined with 
immediate postoperative radiother- 
apy, and five (12%) had undergone 
neck dissection only. Among those pa- 
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tients who had a neck dissection per- 
formed and disease recurrences locally 
or regionally, 16 and ewht underwent 
radical and modified dissections, re- 
spectively. Among the 27 patients who 
had initial disease failure at a distant 
site, 15 (56% ) had received immediate 
postoperative adjuvant radiotherapy 
and eight (30% ) had undergone some 
form of neck dissection. 

Of the patients with local-regional 
tumor recurrence, nine (22%) are 
known to have undergone secondary 
operation in the region of the parotid 
gland or ipsilateral neck (adenocarci- 
noma in three patients, adenoid cystic 
carcinoma in four, and acinic cell car- 
cinoma in two). Two patients with ad- 
enoid cystic carcinoma are presently 
disease free after more than two local- 
regional disease recurrences managed 
by a combination of radiation therapy 
and repetitive operations. Fourteen 
patients previously not radiated with 
local disease recurrence (34%) com- 
pleted a course of postrecurrence radi- 
ation therapy, which in six of them was 
combined with further operation. The 
longest disease-free interval noted 
among these patients was 52 months. 
The time from local-regional disease 
recurrence to the development of an 
additional focus of distant disease, and 
ultimately death, was available for 44 
patients and ranged from 2 to 14 
months (mean, 5.5 months). Sites of 
distant metastasis were recorded for 
53 patients, most commonly involving 
the lung (67% ), bone (22% ), and brain 
(9% ). In the vast majority of instances, 
a disease recurrence locally or at a 
distant site a short time later resulted 
in death, regardless of tne type of sec- 
ondary intervention provided. Thus, 
determinate survival curves for pa- 
tients “known dead due to disease” and 
“known to have had recurrences” were 
essentially parallel and not far out of 
phase in time. 

Recurrence rates were highest for 
the tumors demanding a more aggres- 
sive surgical procedure. Among the 
eight patients with suspect margins 
adjacent to the facial nerve who un- 
derwent immediate radiation therapy, 
local-regional disease recurrences de- 
veloped in two patients and five pa- 
tients remain disease free (median 
follow-up of 6.4 years). Of 16 patients 
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Table 4.—Factors Influescing Surgical and 


Highly Aggressive Histologic Category 


í ť— NC é 
i Salivary Epithelial- Carcinoma Squamous Endifferen- $ 
Adeno- Duct Myoepithelial ex Pleomorphic Cell tiated 
| Study Parameter Total carcinoma Carcinoma Carcinoma Adenoma Carcinoma Carcinoma 
| Total No. (%) 190 (100) 25 (13) 12 (6) 5 (3) 13 (7) 14 (8) 6 (3) 
; Sex 
Female 90 11 2 1 4 1 2 
| Male 100 14 10 4 9 13 4 
i Age group, y 
S <30 15 1 0 0 0 0 0 
30-60 85 9 5 2 6 1 O 
>60 90 15 7 3 7 13 6 
ý Presenting status 
l Seventh nerve involved 31 9 6 (0) 4 1 2 
f Pain 36 11 2 1 4 1 6 
r Adenopathy 9 3 0 1 1 1 2 x 
i Stage 
f l 119 12 3 3 5 5 0 
i 25 3 1 1 4 2 3 
K T 28 6 6 1 4 3 1 
| IV 18 4 2 0 0 4 2 
k Grade 
1 74 2 0 0 0 0 0 

2 45 1 1 4 2 6 2 

3 41 11 5 1 7 5 0 

4 30 11 6 0 4 3 4 

Carcinoma involving seventh 

nerve at surgery 67 15 10 4 5 6 2 
Neck dissection 56 10 11 3 5 11 5 
k Positive lymph nodes 28 6 6 0 2 5 4 
| Postoperative neck radiation 
| therapy 70 16 8 3 7 8 3 
; fs 
with suspect margins deep in the field cell carcinoma, salivary duct carci- (P < .05) compared with tkose with all 
; of tumor resection, 14 went on to com- noma, epithelial-myoepithelial car- other tumor types. Determinate sur- 
' plete a full course of radiation therapy cinoma, and undifferentiated car- vival rate for patients with acinic cell 
and 10 are known to have had disease cinoma into a “highly aggressive and adenoid cystic carcinamas contin- 
f recurrences locally or regionally. histology” (HAH) category. Seventy ued to decline throughout the follow- 
; i percent of the HAH category was ac- up interval. Histologic grade distinctly 
. Survival Data counted for by male patients. The separated patients into four signifi- 
i Survival Rate Analysis.— Determinate HAH category also accounted for 718% cantly different (P < .01) survival! pat- 
|: survival curves for several patient and65% ofthe grade 3andgrade4and terns (Fig 4). The same degree of prog- 
; variables were analyzed, eg, presenta- stage III and stage IV tumors, respec- nostic stratification was not main- 
tion, management, and tumor classifi- tively. Grade 1 and 2 tumors did ac- tained when patient survival was 
r cation (Figs 2 through 6). Overall de- count for 18% of the HAH tumor analyzed by stage, particwarly among 
terminate survival rate was 69% and group. The patient group consisting of patients with stage II and stage III tu- $ 
; 58% at 5 and 10 years, respectively. intermediate and high-grade mucoepi- mors (Fig 5). As shown in Fig 6, among ~ 
t Although not illustrated, univariate dermoid carcinomas assumed aninter- the 24 patients with questionable sur- 
; analysis of presentation featuring mediate prognostic pattern signifi- gical margins, a significantly worse 
i clinical adenopathy, seventh nerveim- cantly distinct (P<.05) from the determinate survival rate was noted 
s pairment, and pain were all associated HAH category and low-grade mu- (P < .05), despite the use œ immediate 
. with a significantly worse determinate coepidermoid, acinic cell, or adenoid postoperative adjuvant radiotherapy 
f survival rate (P < .05). Survival curves cystic carcinomas. The last three his- in 22 (92%) of them. Male gender and 
A for the 10 histologic types were sepa- tologic groups consisted of a signifi- increasing age were also associated 
f rated into three significantly different cantly lower proportion of patients with a significantly worse survival rate 
s groups (P < .05) as depicted in Fig 3. with typically poor prognostic predic- (P < .05) (Figs 7 and 8). 
p For purposes of analyzing tumor tors (ie, high-grade and high-stage tu- Determinate survival rate for pa- 
| groups of similar survival patterns,we mors, suspect margins, and cervical tients receiving postoperative adju- 

grouped adenocarcinoma, carcinoma metastatic disease) and, as a group, vant radiotherapy or urdergoing a | é' 
t 
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they had the most favorable prognosis 
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neck dissection, or both, was worse 
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Postoperative Management 


Mucoesidermoid 
Careinoma 

Aa 
intermediate / 

High Grade Low Grade 
12 (6) 31 (16) 

9 21 

3 10 

1 6 

7 20 

4 5 

2 (0) 

6 (0) 

0 (0) 

8 30 

1 0) 

3 1 

0 0 

(8 31 (low grade) 
3 (intermediate) (0) 
9 (high grade) 0 

4 2 

6 (8) 

3 (8) 

4 2 


than that observed far patients treated 
by primary excisior alone. This was 
true whether the entre patient group 
or just those with umors from the 
HAH category were analyzed, in an 
attempt to minimize selection bias 
(Figs 9 and 10). 

Proportional-Hazard Analysis.— Be- 
cause a considerable degree of code- 
pendence exists among predictor vari- 
ables, univariate amalysis methods 
are potentially misleading. To ad- 
dress this, the patient data recorded at 
the time of diagnosis were fitted to a 
Cox regression preportional-hazard 
model.* This technique examines each 
predictor while controlling for other 
potentially confounding variables (Ta- 
ble 5). The magnitude of the computer- 
generated regression coefficients im- 
plies the degree with which the corre- 
sponding predictor variable is related 
to survival. 

The presence of oceult regional met- 
astatic disease had a marked impact on 
patient survival, but since this infor- 


Adenoid Acinic 
Cystic Cell 
Carcinoma Carcinoma 
29 (15) 43 (23) 
15 24 
14 19 
2 5 
13 22 
14 16 
6 2 
2 3 
(0) 1 
20 33 
4 6 
2 1 
3 3 
14 27 
14 12 
1 2 
(0) 2 
15 4 
2 3 
(0) 2 
12 7 


mation was only available for the seg- 
ment of the study group that was 
selected for neck dissection, insuffi- 
cient data were available to legiti- 
mately include this particular predic- 
tor variable in the model. Independent 
prognostic significance was strongest 
for histologic grading and was main- 
tained for gender even after differ- 
ences in grade, histology, and stage 
distributions between sexes were con- 
sidered. 


COMMENT 


Since the work of Foote and Frazell,° 
which made the first clinically useful 
correlation between major salivary 
gland tumor histologic appearance and 
clinical behavior, further histologic 
subclassification has been ongoing.‘ 
More recent subclassification has been 
within the recognized malignant cate- 
gories, but particularly within the ad- 
enocarcinoma group. The clinical im- 
portance of sophisticated tumor sub- 
classification has been emphasized by 
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some’ and questioned by others? þe- 
cause it has increased problems asso- 
ciated with the rarity of this disease 
and resulted in considerable confusion 
over exact tumor assignment and no- 
menclature among different institu- 
tions. 

Our survival data, calculated after 
reclassifying tumors into the updated 
histologic classification scheme, iden- 
tified only three significantly different 
prognostic patterns among the 10 his- 
tologic types encountered. However, 
the time frame for legitimate state- 
ments regarding “cure” for the histo- 
logic types continues to be clarified, 
both in these data and among those of 
previous authors.’*'! Squamous cell 
carcinoma and low-grade mucoepider- 
moid carcinoma were the only two his- 
tologic types encountered with 5-year 
survival figures that changed only 
modestly as the follow-up interval was 
extended further, an observation re- 
ported by others.'? Continued decline 
in determinate survival rate over the 
5- and 15-year intervals was most dra- 
matically apparent with adenoid cys- 
tic and acinic cell carcinomas. These 
were the only histologic types capable 
of causing death after a 10-year dis- 
ease-free interval (10 cases). 

Epithelial-myoepithelial carcinomas 
were the most infrequently diagnosed 
histologic types in our series, a factor 
possibly contributing to our observa- 
tion of a biologic behavior somewhat 
more aggressive than indicated by pre- 
vious reports. Facial nerve involve- 
ment and death due to disease were 
noted in four of the five cases diag- 
nosed, all with grade 2 tumors. Ellis 
and Gnepp,’ in their review of the 
world literature, found a mere 37 cases 
and described a “low-grade” malig- 
nant potential for this histologic type 
based on local disease recurrence and 
death in 13 (35%) and two (5%) pa- 
tients, respectively. Batsakis," in de- 
scribing the clinical course of three 
patients, outlined a malignant propen- 
sity for this tumor more consistent 
with our findings. 

Among the more commonly occur- 
ring histologic types, the biologic be- 
havior of adenoid cystic carcinoma re- 
mains especially enigmatic. A positive 
correlation between increasing grade 
and aggressive behavior was not ob- 
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Fig 2.—Determinate survival for all 194 patients. 
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Fig 4.—Determinate survival rate according to histologic grade. 


Fig 6.—Determinate survival rate according to margin status after ex- 
cision of primary tumor. 
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Fig 3.—Determinate survival rate according to histologic type. 1 indi- 
cates low-grade mucoepidermoid carcinoma; 2, adenoid cystic carci- 
noma; 3, acinic cell carcinoma; 4, high-grade mucoepidermoid carci- 
noma; 5, adenocarcinoma; 6, malignant mixed tumor; 7, squamous Cell 
carcinoma; 8, ductal carcinoma; 9, epithelial-myoepithe! al carcinoma; 
and 10, undifferentiated carcinoma. 


100 
90 
80 
70 
60 
50 
40 
30 


Cumulative % Surviving 





2 4 6 BiGo io.: te. t4 6 -iS 
Years From Diagnosis 


Fig 5.—Determinate survival rate according to clinical stage. 


Fig 7.—Determinate survival rate according to patiert gender. 
100 


90 
80 
70 
60 
50 


40 





2 4 6 8 ao te W 1S". 


Years From Diagnosis 


Primary Parotid Malignancies—Kane et al 


D 
£ 
2 
Kas 
5 
V) 
z 
© 
2 
& 
5 
€ 
= 
O 


Age, 30-60 y 


Age, <30 y 


Fig 8.—Determinate survival rate according to 
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Fig 9.—Determinate suwival rate according to immediate postoperative 
radiation status for the highly aggressive histologic category patients 


only. 


served among the acenoid cystic carci- 
noma tumors in ourstudy. Among the 
five patients knowz to have died of 
their disease, four had grade 1 tumors. 
The clinical value ofthistologic grading 
as a predictor of bmlogic behavior is 
known to be more reliable for other 
salivary gland hist#logic types, most 
reliable for mucoepidermoid carci- 
noma, adenocarcina@na, or acinic cell 
tumors.* Alternate explanations for 
the observed variability in biologic 
behavior have fociwsed on histomor- 
phologie variations among different 
adenoid cystic carenomas. However, 
distinct patterns ere rarely homo- 


No Immediate 
Postoperative 
Radiotherapy 


Cumulative % Surviving 


10- Tg 


geneously distributed throughout an 
entire tumor, and this remains of ques- 
tionable reliability.!*6 

Symptoms at presentation, which 
have prognostic significance for virtu- 
ally all tumors, had no consistent rela- 
tionship to local recurrence, distant 
recurrence, or death in the adenoid 
cystic carcinoma group. Three of the 
four patients known to be living of the 
32 patients with preoperative facial 
nerve involvement had a diagnosis of 
adenoid cystic carcinoma (median fol- 
low-up, 4.5 years). None of the three 
neck dissections performed for ade- 
noid cystic carcinoma contained meta- 
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age at diagnosis. 
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Fig 10.—Determinate survival rate according to neck dissection status 
at the time of primary tumor excision for the highly aggressive histologic 
category patients only. 


static disease, and previous authors 
have commented on the low yield of 
occult disease with this histologic type, 
perhaps because the process of meta- 
static spread is based more on direct 
extension than lymphatic spread." 
This would also account for the signif- 
icant incidence of loca -regional dis- 
ease recurrence observed among these 
patients, which may be attributable to 
microscopic infiltrating tracts of dis- 
ease not eradicated at tne time of pri- 
mary resection. 

Prior to the 1950s, acinic cell 
“tumors” were considered to possess 
minimal malignant potential.'**! Acin- 
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Table 5.—Cox Regression Proportional-Hazard Model * 


Regression 
Coefficient 


0.664 
0.595 


Predictor Variable 


Histologic grade 
1 through 4 


Clinical stage 
| through IV 


Aget 


0.570 


0.417 
0.018 


Estimated SE 


t Statistic 
2.28 
2.02 


0.290 
0.293 


0.140 


0.143 
0.009 





* For discussion of multiple regression see ‘‘Proportional Hazards Regression" section in Matthews and 


Farewell.*® 


tin three groups aged O to 30 years; 30 to 60 years; and older than 60 years, respectively. 


ic cell carcinoma cases from this study 
demonstrated the potential for a spec- 
trum of biologic behavior, with post- 
operative courses ranging from early 
distant metastasis and death to a cur- 
rent 14-year disease-free interval. 
Generally, histologic grade correlated 
with biologic aggressiveness but early 
metastasis was occasionally observed 
among reasonably well-differentiated 
tumors. Cells that make up these tu- 
mors have rarely been observed to un- 
dergo anaplastic transformation as re- 
vealed by comparison of biopsy speci- 
mens from primary and recurrent 
tumors from the same nonirradiated 
patients.” To what degree this poten- 
tial determines the aggressiveness of 
tumors in individual patients remains 
unknown. 

Earlier studies reported a relatively 
low occult disease yield (5% to 16%) 
with neck dissection for acinic cell 
carcinoma.’ However, among the 
three patients in this series with this 
tumor type who underwent neck dis- 
section, all had grade 3 and grade 4 tu- 
mors and occult metastatic disease 
was detected in two cases (66% ). Mul- 
ticentricity and bilaterality are re- 
puted features of acinic cell carcinoma. 
However, in this series, only a single 
case of metachronously presenting bi- 
lateral acinic cell carcinoma occurred 
within a span of 6 years. Furthermore, 
if one of the mechanisms for local 
treatment failure is based on unde- 
tected multicentricity,* this issue ap- 
pears to have gone unaddressed by 
more radical operations, because, 
within this histologic group, local re- 
currences occurred more frequently as 
the aggressiveness of the primary pro- 
cedure increased. 


Univariate analysis of our data sup- 
ports conclusions reported by others. 
Prognostic significance was attribut- 
able to pain, paresthesias, rapid en- 
largement, or compromised facial 
function at the time of presenta- 
tion.’''!?528 Other investigators, recog- 
nizing the significant degree of inter- 
dependence among prognostic vari- 
ables for individual patients, have 
similarly applied multiple regression 
analysis to malignant salivary gland 
data and found regional metastasis as 
the single most important prognostic 
predictor associated with this dis- 
ease.”? Multiple regression analysis of 
our data also found this predictor to 
have the most prognostic power, but 
additionally identified independent 
prognostic significance (P < .05) for 
male sex, tumor stage and grade, and 
pain on presentation. Significant dif- 
ferences in survival rate previously 
observed between the sexes have been 
attributed to disproportionate histo- 
logic grade and stage distributions be- 
tween men and women.”'* However, in 
our study, the prognostic significance 
of gender remained even after multi- 
variate analysis controlled for tumor 
stage and grade disproportions. 

Data from earlier work” reported 
unimpressive yields for prophylactic 
neck dissection when performed in 
combination with excision of a pri- 
mary salivary gland malignancy. 
Some authors have suggested routine 
intraoperative frozen sectioning of 
lymph nodes from the high cervical, 
periparotid region after primary tu- 
mor excision, prior to performing a 
formal neck dissection.’ With the ex- 
ception of epithelial-myoepithelial 
carcinoma, a neck dissection per- 
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formed at our institution for tumors 
within the HAH category successfully 
yielded positive occult metastatic dis- 
ease at least 40% of the time. These 
data as well as those of others’! sup- 
port the finding of occult metastatic 
cervical disease in a significant num- 
ber of NO necks adjacent to parotid tu- 
mors from the HAH categery and for 
high-grade mucoepidermoid carcino- 
mas. Controversy exists over the most 
effective method of dealing with dis- 
ease in this region. In our opinion, a 
primary neck dissection, although not 
of demonstrable benefit in terms of 
survival in retrospective analysis, is 
preferable to potentially leaving re- 
gional disease untreated until a time 
when it is clinically apparent. Based on 
these data, except when dealing with 
adenoid cystic or acinic cell carcino- 
mas, intervention at the point of re- 
currence is largely futile. Examination 
of the specimen provides immediate 
valuable prognostic information that 
can also help determine the need for 
postoperative adjuvant radiotherapy 
as part of immediate management. 

The high prognostic reliability of 
histologic grading apparent in these 
data has been reported by others.’”’ 
Grade correlated with biologic behav- 
ior especially well within the mucoepi- 
dermoid carcinoma group, in which 
symptomatic presentation and facial 
nerve attachment showed a steady in- 
crease as histologic grade increased. 
High-grade mucoepidermoid carci- 
noma was the most aggressive histo- 
logic type, predominantly occurring in 
female patients, as noted by others.” 
The correlation between increasing 
grade and stage among all tumors was 
significant, but exceptions to the gen- 
eral trend were observed, particularly 
in the form of high-grade (8 and 4) and 
low-stage (I and II) tumors. High- 
grade tumors, regardless of size, dem- 
onstrated early potential for regional 
metastasis, but advanced stage tu- 
mors, independent of grade, were not 
only associated with regional metasta- 
sis but also were most likely to be as- 
sociated with residual microscopic dis- 
ease at the margins and, therefore, in- 
creased risk of recurrence. 

Surgeons treating salivary gland 
malignancies continue to recognize the 
need to improve the frustratingly high 
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incidence of surgics] failure associated 
with this disease. The therapeutic role 
provided by adjuvant radiotherapy, in 
terms of a significantly extended dis- 
ease-free or ultimmte survival period 
beyond that afforded by aggressive 
surgical treatmen’ alone, remains an 
unreselved issue. The early attitudes 
that deemed salivary gland tumors ra- 
dioresistant have been largely re- 
versed by subsequent investigators 
who have shown observable radiosen- 
sitivity for the majority of salivary 
histolegic types'*>>with modern deliv- 
ery techniques. Otners have reported 
an encouraging tumor response to ra- 
diation when it is administered exclu- 
sively in palliative management of sal- 
ivary gland carcinemas* and when 
administered postoperatively to pa- 
tients with suspected residual micro- 
scopic disease. More recently, 
Armstrong et al,” asing case-matched 
controls for variqus major salivary 
gland malignancies, found an impres- 
sive degree of improvement in local 
contro! and survival data for patients 
with stage III amd IV tumors who 
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received adjuvant radiotherapy com- 
pared with those who did not. 
Unfortunately, if any therapeutic 
benefit is actually afforded by postop- 
erative adjuvant radiotherapy, this 
did not result in a retrospectively de- 
tectable improvement in determinate 
local-regional disease recurrence or 
survival data among our patients. Un- 
matched retrospective study designs 
are incapable of providing conclusive 
data in support of or refuting the ben- 
efit of additional forms of therapeutic 
intervention, because they always 
comprise a maldistribution of prog- 
nostic predictors among the “treated” 
and “untreated” patients. However, 
after we examined the overall survival 
trends, particularly for the majority of 
histologic types constituting the HAH 
category, a more discouraging rate of 
attrition, had combined therapy not 
been offered to the majority of these 
patients (60% ), is difficult to envision. 
It is a disappointment to us that our 
overall determinate survival rates for 
cases during the past 20 years of 69% 
and 58% at 5 and 10 years, respec- 
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Reconstruction of Pediatric Larynx and 
Upper Trachea With the Sternohyoid 
Rotary Door Flap 


Isaac Eliachar, MD, FRCS, Harvey M. Tucker, MD, FRCS 


@ The sternohyoid myocutaneous flap, 
the rotary door flap, is optimally oriented 
to serve in laryngotracheal reconstruc- 
tion. It provides immediate, highly vascu- 
larized lining and structural support to the 
augmented airway. Therefore, it is one of 
the most versatile alternative methods 
available for surgical reconstruction of the 
stenosed larynx and trachea. Thirteen of 
14 patients who were managed by the ro- 
tary door flap technique have been suc- 
cessfully decannulated. The features of 
the flap and the surgical technique are de- 
scribed with reference to modifications in 
the pediatric age group. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:316-320) 


R econstruction of the stenosed lar- 
ynx and upper trachea in the pe- 
diatric age group remains a major 
challenge. The multiplicity of tech- 
niques in use attests to the need for 
better, more reliable methods of re- 
pair. Even though many of the existing 
approaches have merit, none is appli- 
cable in all cases or in every variation 
of the disease. While the search for 
universal methods of reconstruction 
continues, surgeons must be able to 
choose from among multiple modali- 
ties, any of which may apply to a par- 
ticular case. 

Modificatiens of principles success- 
fully employed in reconstructive tech- 
niques of the larynx and the trachea in 
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adults have long been implemented in 
children.'* The common surgical tech- 
niques for reconstruction of the vari- 
ous forms of laryngotracheal stenosis 
(LTS) often involve skeletal restora- 
tion or augmentation of the airway. 
Rigid support of the cartilaginous 
framework is provided by free or pedi- 
cled bone and cartilage grafts.* Dy- 
namic, nonrigid, expansion and aug- 
mentation may be provided by appli- 
cation of a well-vascularized, biped- 
icled, sternohyoid myocutaneous flap, 
the rotary door flap (RDF).’* When ro- 
tated 180° on its longitudinal axis, the 
RDF provides a large surface of skin 
and muscle to reestablish epithelial 
surface and support for the anterolat- 
eral wall(s) of the larynx and trachea, 
from the level of the glottis down to the 
suprasternal notch. The bulk of the 
sternohyoid muscle provides struc- 
tural support to the lumen. This myo- 
cutaneous flap does not collapse into 
the lumen during inspiration. 

To date, 46 patients have undergone 
laryngotracheal reconstruction (LTR) 
employing the RDF technique. The 
current report of 14 pediatric patients 
represents a part of that experience. 


PATIENTS AND METHODS 
Patients 


Fourteen patients with LTS who were 
under 18 years of age at presentation were 
included in this study (Table 1). Sex distri- 
bution was equal. The causes that led to 
LTS are listed in Table 2. Tracheostomy had 
been performed in all patients prior to the 
RDF reconstruction. Ten of the patients 
had undergone a total of 22 attempts to re- 
lieve their stenosis prior to the final proce- 
dure employing the RDF (Table 3). In nine 
of them, tracheostomy was responsible for 
complicating changes in the trachea (Table 
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4). Each of the patients presented with se- 
vere and complicated LTS, and most had 
more than one stenotic lesion (Table 5). 
Obstruction was graded according to the 
classification described by Cotton’ in 1984, 
Grade in each patient was determined by 
the airway at its narrowest part. Complete 
obstruction (grade IV) was eneountered in 
four patients, six patients had an identifi- 
able lumen (grade III), and the remaining 
four patients had two or more narrowings, 
each of which was graded between three 
and two. This classification is applicable in 
cases with only one stenotic lesion or when 
concomitant narrowings are in direct con- 
tinuity. Congenital subglottic stenosis was 
diagnosed in three patients prior to intuba- 
tion. One patient with subglottic hemangi- 
oma initially underwent endoscopic resec- 
tion followed by laser surgery that resulted 
in secondary scarring, intubation, and 
eventually tracheostomy. Six of the 
stenoses were acquired while patients were 
under intensive treatment for respiratory 
distress syndrome. All eventually required 
tracheostomy. Two patients with blunt 
trauma were a 9-year-old and a 14-year-old, 
both injured during sport activities. The 
burn injury occurred in a patient at the age 
of 7 years and involved the head, neck, 
chest, and arms together with inhalation of 
smoke and fumes. The patient with supra- 
glottic hemangioma is of particular inter- 
est. Tracheostomy was performed as the 
initial treatment. The tumor regressed over 
time and was thought to be surgically 
resectable, to be followed by LTR. However, 
the tumor recurred at the supraglottic level 
and at the valleculae, thus requiring con- 
tinued tracheostomy, successful recon- 
struction of the larynx and trachea from 
the glottic level downward netwithstand- 
ing. A T tube was used to bypass the 
narrowing at the level of the hypopharynx 
and allowed both normal swallowing and a 
faint voice. 

The stenotic lesions were predominantly 
“mature” at the time of surgery. Mostly, 
they were covered by intact mucous mem- 
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branes. Localized raw surfaces and granu- 
lation tissues were eacountered in the pa- 
tients with blunt injary operated on soon 
after the trauma andn all the cases at the 
level of the tracheostomy site or above it. 
Exercise tolerance prior to RDF recon- 
structien was not evaluated since all pa- 
tients had a tracheostomy and most were 
too young or too sick zo have the tests per- 
formed. Voice prior *o RDF surgery was 
poor in 10 patients; four patients were 
totally aphonic. 


Surgical Technique 
(Figs 1 through 7) 


The neck is extended, and the skin is pre- 
pared and draped for sterile surgery. The 


Tabie 1.—Patients Age Distribution 


Age, y No. of Patients 
0-1 3 

2-12 9 

13-17 2 





Table 2.—Caus2s Leading to 
Laryngotracheal Stenosis 


No. of 
Patients 
RDS * {prolonged intubetion) 
Congenital subglottic stenosis 
Subgicttic hemangioma 
Supraglottic lynphangioma 
Blunt trauma 
Burn injury 
Total 


* RDS indicates:respiratory distress syndrome. 


Fig 1.—The incision for laryngotracheal reconstruction using the rotary 
door flap. Revision of the tracheostomy site is often necessary. 
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side of the neck least involved in previous 
trauma or surgery is selected for develop- 
ment of the RDF. The flap is drawn over the 
sternohyoid muscle and is situated so that 
it is of sufficient length and width to correct 
the previously assessed LTS. A vertical 
midline incision is made for the medial 
border of the RDF extending to the trache- 
ostomy site if one is already in place. Revi- 
sion or repositioning of a preexisting tra- 
cheostomy is almost always necessary. The 
midline incision is carried between the 
strap muscles to expose the thyroid carti- 
lage, cricoid arch, and trachea. A midline 
laryngeal and/or tracheal incision is made 


Table 3.—Procedures Prior to Rotary 
Door Flap Reconstruction in 10 Patients 


Procedure 


Dilation 

Laser 

Open surgery 
Stenting 
Total 








Table 4.—Role of Tracheostomy in 
Development of Stenosis 










Tracheostomy after intubation 
Tracheostomy as primary 
treatment 6 
Complications after tracheostomy 
Buckling of suprastomal wall 2 
High position of stoma 4 
1 
2 









Up-riding of tracheostomy 
Suprastomal granuloma 






stenosis. 
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to expose the lumen. Scar tissue may be re- 
moved submucosally. The mucous mem- 
brane is preserved over the stenotic lesions. 
Free mucosal grafts may be applied to 
resurface large denuded areas. Other ap- 
propriate techniques, such as posterior 
cricoid split, unilateral arytenoidectomy, 
and local mucosal flaps at the posterior 
commissure, may be applied at this stage. 
The widened tracheal and laryngeal lumen 
is stabilized with either an oversized sili- 
cone T tube or other appropriate stent.'° 
The anterior gap in the airway is then 
reconstructed by the RDF alone or in com- 
bination with the epiglottic pulldown 
technique." Partial epiglottic pulldown 
splays and maintains the gap between the 
anterior margins of the thyroid cartilage. It 
also provides immediate reconstruction of 
the anterior commissure. 

After the intraluminal procedures are 





Table 5.—Presentation of 
Concomitant Stenotic Lesions: 
Anatomic Distribution 








Level of Stenosis 
Glottic pe 
Subglottic 1 
Supraglottic 

Glottic tess 
Subglottic 1 
Tracheostomy site 2 
Glottic 

Subglottic 

Tracheostomy site 4 
Subglottic 
Tracheostomy site 












Fig 2.—Midline laryngeal and tracheal incision provides access to the 
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Fig 3.—A silicone T tube (left) or a laryngeal stent (right) bolsters intraluminal mucosal flaps or grafts and provides internal 


support to the expanded airway. 


Fig 4.— The rotary door flap is mobilized and rotated 180° along its ver- 


tical axis. 


completed, the RDF is developed. A para- 
median skin incision is made 1.5 cm lateral 
to the midline incision. It is carried through 
the skin and subcutaneous fat to the level of 
the investing fascia of the sternohyoid mus- 
cle. Interrupted absorbable sutures are 
placed along the margins of the RDF as 
soon as it has been dissected to approximate 
the skin to the underlying muscle, thereby 
preventing shearing of the delicate perfo- 


rating arteries that support the flap. The 
sternohyoid muscle is mobilized from its 
origin at the sternum to its insertion at the 
hyoid bone. It is not necessary to dissect and 
expose its nutrient arteries embedded in 
areolar tissue under the deep layer of cer- 
vical fascia. Release of tension to permit 
180° rotation of the RDF is achieved by 
careful dissection of the deep cervical fascia 
on the anterior border of the sternocleido- 
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Fig 5.—The flap is sutured into its new position, proximal ipsilateral 
margin first. 


mastoid muscle. Veins draining the flap are 
left intact as they are as important as the 
arterial blood supply for the ultimate per- 
fusion of the flap. The RDFis rotated into 
position on its longitudinal exis. The flap is 
trimmed as dictated by the defect. The 
muscle and its overlying skin surface are 
rotated over the opening m the airway. 
Several quilting sutures are placed through 
the sternohyoid muscle, submucosal fat, 
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Fig 6.—Final rotation of the rotary door flap with suture lines completed 
along its upper, lower, and lateral margins. All knots are away from the 


lumen. 


Table 6.— Auxiliary Procedures 
Performed in Nine of the 14 Patients 


Procedure 


Tracheostomy closure 
Dilation 
Granulations 
Revisions 
Total 
Stenting 
T tubes 
New stent 
Total 


4 surgical 
None 





and the dermal layer af the flap to control 
postoperative edema and minimize the ten- 
dency of skin to separate from the surface 
of the muscle. Absorhable polyglycolic su- 
tures are placed to jom the laryngeal and 
tracheal mucosal edges to the skin margins 
of the flap. The sutures are passed through 
and tugged along eadh suture line sepa- 
rately to be tied downtogether, one suture 
line at a time with the knots away from the 
lumen. When necessary, the most inferior 
portion of the RDF may serve as the upper 
margin of a revised tracheostomy site. It is 
sutured to the skin flaps that close over the 
cervical wound. Suctien drains are placed 
bilaterally. Adjacent neck skin is under- 
mined and advanced medially to cover the 
defect left by the RDF. A nasogastric tube 
is placed. Usually, it cam be removed on the 
second or third postoperative day. Prophy- 
lactic antibiotics are used for 48 hours. 
The stent or T tube may be removed 2 to 
8 weeks postoperatively. Following removal 


Table 7.—Comparison of Voice 
Production 


Post- 
operatively 


Pre- 
operatively 


Aphonica 
Poor 
Good 
Normal 





of the T tube or stent, a small tracheostomy 
tube is placed and plagged as tolerated. It 
can be removed after 7 to 14 days of good 
airway function with the tube plugged. 
Secondary endoscopic procedures may be 
required to trim granulation tissue at the 
tracheostomy site or along the margins of 
the intraluminal mucocutaneous junction. 
The tracheostomy site may be surgically 
closed or allowed to heal by second inten- 
tion. 


RESULTS 


Thirteen of 14 patients were success- 
fully decannulated. In 10 patients, the 
tracheostomy site closed spontane- 
ously. Four patients required surgical 
closure. Three underwent endoscopic 
procedures for removal of granulation 
tissue. None required postoperative 
dilation (Table 6). The patient with 
supraglottic lymphangioma required 
revision surgery for recurrence of tu- 
mor. Presently, she is still managed 
with a long T tube that rises above the 
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Fig 7.—Advancement of undermined neck skin to clase the rotary door 
flap and revised tracheostomy site. 


Table 8.—Postoperative Exercise 
Tolerance 


Exercise Tolerance No. 


3/14 (1 T tube) 





tumor and allows her to produce a 
breathy voice. She has no difficulty in 
swallowing. 

Table 7 compares postoperative 
voice production. Postoperative exer- 
cise tolerance is summarized in Table 
8. Stenting was used in all 14 patients, 
and T tubes were used in 12 patients, 
usually with an overlying laryngeal 
stent fitted tightly like a cork into the 
upper opening of the T tube and ex- 
tending above the false vocal cords. 
This soft silicone intralaryngeal stent 
was removed endoscopically 2 to 8 
weeks postoperatively. Following re- 
moval of the stent, the horizontal limb 
of the T tube was plugged. If plugging 
of the tube could be maintained, it 
suggested a stable functioning airway. 
The voice reappeared in a few days. 
Following removal of the T tube, a 
small tracheostomy camnula was in- 
serted and plugged as a safety measure 
until the airway was stable. Unob- 
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Table 9.—Advantages of the Rotary Door Flap in Laryngotracheal Reconstruction 


Is performed within the immediate surgical field 
Provides proper orientation for reconstruction 

Provides immediate viable epithelial lining 

Provides dynamic vs rigid support, resists cisplacement 
Provides reliable blood supply, arterial and venous 

May be combined with other techniques 

Can address entire larynx and cervical trachea 
Ensures prompt healing, minimal stenting 

Growth and development are unaffected 





structed oral breathing without stri- 
dor, especially after exertion, is a sign 
of successful reconstruction. The aver- 
age period of stenting with the T tubes 
was 2 months. Average time until final 
closure of the tracheostomy site in 13 
of 14 patients in this group was 3 
months. 

Follow-up ranged from 1 to 14 years. 
Additional surgery was not required in 
the decannulated patients. Growth re- 
striction of the airway was not ob- 
served in this series. 


COMMENT 


Stenotic lesions of the pediatric air- 
way are not often amenable to resec- 
tion and anastomosis. Most experts in 
pediatric LTR prefer procedures that 
achieve expansion of the stenosed 
laryngotracheal complex.**? The com- 
monly used techniques apply free or 
pedicled bone, rib, thyroid, or nasal 
cartilages to achieve and maintain the 
expansion of the skeleton.**'*"* When 
used as struts to expand and support 
the laryngeal and tracheal framework, 
these rigid grafts are too often dis- 
placed or become infected and 
rejected. The RDF is an elastic, 
highly vascularized, bipedicled myocu- 
taneous flap and is less prone to dis- 
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chronic traumatic laryngeal stenosis in infants up 
to 3 years old. Acta Otolaryngol (Stockh). 1971;72: 
134-137. 

3. Fearon B, Cotton R. Subglottie stenosis in 
infants and children: the clinical problems and 
experimental surgical correction. Can J Otolaryn- 
gol. 1972;1:281-289. 

4. Evans JN, Todd GB. Laryngotracheoplasty. 
J Laryngol Otol. 1974;88:589-587. 

5. Bailey CM. Surgical management of ac- 
quired subglottic stenosis. J Laryngol Otol Suppl. 
1988;17:45-48. 
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the Cincinnati experience in pediatric laryngotra- 


Is reversible, burns no bridges 


placement, rejection, or failure to take. 
The sternohyoid muscle is part of the 
muscular mantle that surrounds and 
suspends the larynx and trachea. As 
such, its origin and insertion are posi- 
tioned further anterior to the lumen of 
the airway than the original cartilag- 
inous skeleton of the larynx and tra- 
chea. The origin and insertion of the 
muscles are carefully preserved during 
mobilization of the flap. The sternohy- 
oid muscle provides ample bulk and 
tension to support its overlying paddle 
of skin. Rotation (180°) of the flap 
along its longitudinal axis adds spiral 
torque and tension to the flap. Preser- 
vation of the nerve supply to the mus- 
cle also contributes to the dynamic 
tension of the muscle. 

As an accessory muscle of respira- 
tion, it tenses during the inspiratory 
phase, particularly under strenuous 
conditions, which result in further ten- 
sion and prevents collapse. Prolonged 
tracheostomy is even more objection- 
able in pediatric LTS than in adults. 
Local reaction to the tracheostomy 
tube too often aggravates the primary 
presenting pathology. Delay in speech 
development is of particular concern. 
The choice of any surgical technique 
should include its potential to permit 


References 


cheal reconstruction. Laryngoscope. 1989;99: 
1111- 1116. 

7. Eliachar I, Roberts JD, Hayes JD, et al. Ad- 
vantages of the rotary door flap in laryngotra- 
cheal reconstruction: is skeletal support neces- 
sary? Ann Otol Rhinol Laryngol. 1989;96:37-40. 

8. Eliachar I, Har Shai Y. Arterial blood supply 
to the infrahyoid muscles: an anatomical study. 
Head Neck Surg. 1984;7:8-14. 

9. Cotton RT. Pediatric laryngotracheal steno- 
sis. J Pediatr Surg. 1984;19:699-704. 

10. Eliachar I, Welker KB, Roberts JK, et al. 
New laryngeal-tracheal stent: internal support 
without loss of speech capability. Trans Am Bron- 
choesophageal Assoc. 1988;95:144-147. 

11. Kennedy TL. Epiglottic reconstruction of 
laryngeal stenosis secondary to cricothyroidecto- 
my. Laryngoscope. 1986;96:1154-1158. 

12. Close LG, Lorano SJ, Schaefer SD. Sterno- 


320 Arch Otolaryngol Head Neck Surg—Vol 117, March 1991 


Sve ye. yee A a WF 


safe decannulation within the shortest 
time. 

The RDF provides both vertical and 
horizontal airway expansien. The ad- 
vantages of the RDF are summarized 
in Table 9. Overall, the results in chil- 
dren are as good as those achieved in 
adults. There were no significant side 
effects or complications in this series. 
Subcutaneous hematoma and emphy- 
sema, local infection, and limited tem- 
porary laryngocutaneous fistulae were 
encountered in five of the 14 cases, all 
of which resolved with antibiotics. In 
one patient, an oversized RDF was 
successfully trimmed through an open 
surgical revision. None of the side 
effects or complications were attrib- 
uted to this surgical technique. Grow- 
ing experience in use of the RDF re- 
sulted in progressive shortening of 
hospitalization, interval of stenting, 
and time until decannulation. 

Few modifications of the RDF tech- 
nique are required in children. Quilt- 
ing sutures assist in managing loose 
subcutaneous fat. Preoperative elec- 
trolysis of hair roots in teenage male 
patients will prevent intraluminal 
growth. The RDF technique does not 
interfere or conflict with function or 
development of the growing airway, 
and it is reversible and burns no 
bridges. 

Laryngotracheal reconstruction 
with the rotary door flap technique is 
a flexible and reliable alternative even 
in the more severe presentations of 
laryngotracheal stenosis in the pedi- 
atric age group. 


We express our thanks to Mark Sabo for the il- 
lustrations and to Arlene Freeder for her exten- 
sive contribution and secretarial efforts. 


hyoid myo-osseous flap for acquired subglottic 
stenosis in children. Laryngoscope. 1983;93:433- 
439. 

13. Schuller DE, Parrish RT. Reconstruction of 
the larynx and trachea. Arch Otolaryngol Head 
Neck Surg. 1988;114:278-286. 

14. Burstein FD, Canalis R, Ward PH. Com- 
posite hyoid-sternohyoid interposition graft re- 
visited: UCLA experience 1974-1984. Laryngo- 
scope. 1986;96:516-520. 

15. Whited RE. Experimental and clinical re- 
constructive surgery of the larynx and trachea. 
Arch Otolaryngol Head Neck Surg. 1984;110:315- 
317. 

16. Strome M, Norris CM, Brodsky G, et al. The 
assessment of grafts in the posterior cricoid lam- 
ina. Laryngoscope. 1982;92:1120-1124. 


Rotary Door Flap—Eliachar & Tucker 


Antiproliferative Effects of Cytokines 


on Squamous Cell Carcinoma 


Manuela Sacchi, MD; Ivica Klapan, MD; Jonas T. Johnson, MD; Theresa L. Whiteside, PhD 


è A panel of 12 squamous cell carci- 
noma of the head and neck (SCCHN) cell 
lines has been used to determine sensitiv- 
ity of tumor cells to cytokines, tumor 
necrosis factor alpha (TNF-a), interferon 
gamma !FN-y), and interferon alfa (IFN-a) 
in vitro. Antiproliferative activity of these 
cytokines on squamous cell carcinoma of 
the head and neck monolayers was mea- 
sured in a colorimetric MTT [3-(4,5-di- 
methylthiazol-2yl)-2,5-diphenyl tetrazo- 
lium bromide}-based assay. All 12 cell lines 
tested were sensitive to IFN-y, with the 
50% inhibitory dose (ID.,.) ranging from 
0.07 + 0.001 to 104 + 4.6 U/mL. The 
TNF-a snowed antiproliferative activity on 
three ceil lines at relatively high doses (ID,, 
from 55 + 4.1to 847.90 + 10U/mL), and 
IFN-a was growth inhibitory in only one line 
(ID. = 1211 + 46.2 U/mL). The combi- 
nation of IFN-y and TNF-a had a synergis- 
tic antiproliferative effect on eight cell 
lines and an additive effect on two cell 
lines. In two cell lines, the effect of the 
combination was equal to that of IFN-y 
alone. A combination of IFN-a and TNF-a 
resulted in cell growth inhibition in six of 
the seven lines tested, and this effect was 
synergistic. These in vitro studies indicate 
that combinations of IFN-y and TNF-a or 
IFN-a and TNF-a may be more growth 
inhibitory against squamous cell carci- 
noma of the head and neck and at lower 
doses than each of these cytokines used 
singly. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:321-326) 


ytokines are soluble mediators of 
infammation and immune re- 
sponses, which exert their effects lo- 
cally through specific receptors 
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present on target cells. The impor- 
tance of signals delivered via these re- 
ceptors and the role that cytokines 
play in orchestrating complex events 
involved in immune responses are be- 
coming increasingly recognized.' Fur- 
thermore, cytokines and mixtures of 
cytokines are beginning to be used for 
therapy of a wide variety of medical 
conditions, ranging from immunodefi- 
ciencies to malignancies. Immuno- 
therapy of cancer with high doses of 
recombinant cytokines has been 
shown to be effective in both murine 
tumor models** and in the treatment of 
certain human metastatic cancers not 
responsive to conventional therapy.*** 
Thus, cytokines may be effective in up- 
regulating the host immune response 
against cancer. 

In addition, some cytokines have 
been reported to have direct cytostatic 
and/or cytotoxic effects on tumor 
cells.” Interferons alfa, beta, and 
gamma (IFN-a, IFN-6, and IFN-y), a 
family of polypeptides with distinctive 
biological properties, have been shown 
to inhibit growth of melanoma, os- 
teosarcoma, and squamous cell carci- 
noma cell lines in vitro.”* In vitro 
studies have also confirmed direct an- 
tiproliferative effects of tumor necro- 
sis factor alpha (TNF-a) against a 
spectrum of human tumor cells.’ 

As in the development of chemo- 
therapeutic treatments, which pro- 
gressed from single to multiple agent 
therapies, the observed antitumor ac- 
tivity of certain cytokines used alone 
has encouraged studies of their combi- 
nations. The intention has been to in- 
crease therapeutic potency and reduce 
dose-related toxicity by combining cy- 
tokines with different mechanisms of 
action. 

The purpose of this study is to define 
in vitro sensitivity of a panel of 
squamous cell carcinoma of the head 
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and neck (SCCHN) cell lines, which 
were established, characterized, and 
cultured in our laboratory, to TNF-a, 
IF N-y, or IFN-a, used alone or in com- 
bination, as a preliminary screen for 
further studies of their effectiveness in 
vivo. 


MATERIALS AND METHODS 
Cytokines 


The following cytokines were used in 
this study: highly purified recombi- 
nant human (rh) IFN-y (Roussel 
UCLAF, Romainville, France), specific 
activity of 2X10 U/mg; rhTNF-a 
(Knoll Pharmaceuticals, Whippany, 
NJ), specific activity of 9.8 X 10° U/ 
mg); and IFN-a (Hoffmann-LaRoche, 
Nutley, NJ), specific activity of 1 x 10° 
U/mL as determined by encephalomy- 
ocarditis antiviral titers on WISH cell 
line relative to a standard IFN-a 
(Schering, Kenilworth, NJ). Dilutions 
of cytokines were prepared fresh in 
complete growth medium (see below). 
For single-agent experiments, the con- 
centrations to be tested for each cy- 
tokine were determined im preliminary 
titration experiments, where a wide 
range of doses (10? to 10° U/mL) were 
tested for growth inhibition of three 
cell lines. For combinations of IFN-y 
with TNF-a, the concentrations were 
chosen on the basis of the range of 
sensitivity of cell lines to the single 
cytokine. For a combination of IFN-a 
with TNF-a, the highest dose used was 
10° U/mL. 


SCCHN Lines 


Included into this study were 12 
SCCHN lines established in our labo- 
ratory and cultured as previously 
described. The lines were maintained 
in a complete growth medium consist- 
ing of Eagle’s minimum essential me- 
dium supplemented with 1% (vol/vol) 


nonessential amino acid mixture, 0.2 
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Table 1.—In Vitro Antiproliferative Effects of Interferon Gamma (IFN-y) on Human SCCHN Cell Lines * 


% Growth Inhibitiont 
R  ———————_ LPP 
PCI-1 PCI-4A PCI-4B PCI-6A PCI-6B PCI-8 PCI-22A PCI-22B PCI-25 PCI-28 PCI-30 PCI-31 


IFN-y, 
U/mL 


100 61+°16.. BEE 21 84+9 49+28 61+26 58+18 71+16 78+19 71+18 70+21 69+ 16 70+ 16 
50 55 + + 


S:t- 18 86+19 83+ 12 66+ 19 SB ET 612424 71227 ST+23 GET 1S GO+t SD 60+ 18 68+ 16 


45+10 83213 732 11 29+ 17 50 £ 17 258+15 69218 492,24 692321 64+ 22 41+15 65+ i 
69 + 10 ro Te a hi 69 +18 39+23 49:38 60 + 16 30+ 14 60+ 10 
56 + 18 48+13 1821 57 + 15 wti2 Ora Be 

53 + 15 


70 + 17 
50 + 12 


0.2 0.8 
+0.03 +0.002 


35 + 9 
05 21+ 18 


104.9 8.9 30.1 4.0 0.07 21.9 
+4.6 +0.6 +0.4 +0.7 +0.001 +2.0 





* SCCHN indicates squamous cell carcinoma of the head and neck; and ID,o, dose of IFN-y required for 50% growth inhibition. ID,. was calculated from ‘he exponential 
dose response curves obtained for each of the cell lines. 
+Data represent means + SDs of four separate experiments. Growth inhibition was measured in MTT-based colorimetric assays and calculated using “he formula de- 


scribed in the ‘Materials and Methods” section. 


mol/L glutamine, 100 U/mL penicillin, 
100 „g/mL streptomycin, and 15% 
(vol/vol) fetal calf serum (all from 
Gibco, Grand Island, NY). The lines 
were trypsinized and passaged at reg- 
ular intervals. Their doubling time 
ranged from 30 to 284 hours. To pre- 
pare SCCHN cells for the assay, con- 
fluent cultures were trypsinized 
(0.25% trypsin solution, Gibco) for 10 
to 15 minutes, the cells were washed 
twice in RPMI (Gibco, Grand Island, 
NY) containing 5% fetal bovine serum, 
counted in a trypan blue dye, and 
resuspended in complete growth me- 
dium at a final concentration of 2 X 10° 
cells per milliliter. 


Colorimetric MTT Assay for Cellular 
Growth 


Effects of cytokines on cell growth of 
SCCHN lines were determined using a 
colorimetrie MTT [8-(4,5-dimethylthi- 
azol-2yl)-2,5-dipheny] tetrazolium bro- 
mide] assay. Briefly, doubling dilu- 
tions of each cytokine or a combination 
of cytokines were prepared in 96 well 
plates, using complete growth medium 
as diluent. Tumor cells (2 X 10* per 
well) were then added to a final volume 
of 200 uL per well. The first row of wells 
in each plate contained cells alone and 
served as the control. The plates were 
incubated at 37°C in a humidified at- 
mosphere of 5% CO, in air. On days 4 
and 7 of culture, 50 uL of MTT solution 


incubated with live cells. Following 
incubation, supernatant (150 uL) was 
removed from each well and replaced 
with 150 ul of DMSO (dimethyl sulfox- 
ide; Sigma Chemical Co, St Louis, Mo) 
to dissolve formazan crystals. The 
plates were shaken for 15 minutes to 
obtain a homogeneous solution and 
read on a reader (Bio Kinetics EL 340, 
R. J. Rauch and Associates, Holland, 
Ohio), using a test wavelength of 570 
nm. Results were expressed as 
means + SDs of the optical density 
(OD) values in at least four wells for 
each dilution of the cytokines tested. 


Evaluation of Cytokine Effects on 
Growth of SCCHN Lines 


Effects of the single-agent treat- 
ment on growth of the tumor lines 
were calculated according to the fol- 
lowing formula: 


Mean OD 
Experimental — 
Mean OD Blank 


~ Mean OD Control 


When an exponential dose-response 
curve was obtained, the ID, (dose re- 
quired to give 50% growth inhibition) 
was calculated. Resistance was defined 
as less than 30% inhibition of growth 
measured in control wells. To evaluate 
effects on growth of the multiple-agent 
treatment, results were interpreted 
using a median-effect analysis.’ Isoef- 
fective doses (doses of either agent 


% Growth 


Inhibition = 1 x 100 





Table 2.—In Vitro Antiprolferative 
Effects of Tumor Necrosis Factor 
Alpha (TNF-~) on SCCHN Cell Lines” 


% Growth Inhibitiont 
— OC ee 


PCI-4A = PCI-22A PCI-25 


69+ 20 49+ 10 69 
68+17 39+ 10 45 
55 + 8 29 +9 38 
45 + 21 zea 11 9 
55+4 847+ 10 586 + 26 


* SCCHN indicates squamous cell carcinoma of the 
head and neck; and IDo, dose of TNF-a required for 
50% growth inhibition. ID; was calculated from the 
exponential dose response curves obtained for each 
of the cell lines. 

tData represent means+SDs of three separate 
experiments. Growth inhibition was measured in MTT- 
based colorimetric assays and calculated using the 
formula described in the ‘‘Materials and Methods” 
section. 


TNF-a, 


U/mL 


a/A + b/B = 1, additive; 

< 1, synergistic; 

> 1, antagonistic 
where a and b represent zhe concen- 
trations of two agents that, when com- 
bined, give the same results as a given 
concentration of either drug alone (A 
or B). This formula defines the combi- 
nation index (CI). This type of analysis 
can be applied to all cell systems, and 
it is independent of the dese-response 
curves.’ To quantitate the degree of 
synergism and to measure its statisti- 
cal significance, a linear least-square 
regression test was applied to the data 
obtained for each cell line. 


(5% wt/vol; Sigma Chemical Co, St alone or in combination that give _ RESULTS 
Louis, Mo) were added to each well, equivalent results) were determined. Antiproliferative Effects of Single 
and the plates were incubated at 37°C _—Isoeffective doses can either be Cytokines 


for an additional 4 hours. The MTT is 
a pale-yellow substrate that produces 
a dark-blue formazan product when 
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graphed (as isobolograms) or a for- 
mula can be applied to determine the 
type of interaction as follows: 
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In the first set of experiments, an- 
tiproliferative effects of IF N-y, IF N-a, 
and TNF-a as single agents were de- 
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Table 3.—In Vitro Antiproliferative Effects on the Combination of Interferon Gamma and Tumor Necrosis Factor Alpha (IFN-y/TNF-a) on 


IF N-+y / 
TNF-a, 


U/mL PCI-1 PCI-4A PCI-4B 


0.7§ 


+0.73 +0.01 +0.02 


PCI-6A 


. SCCHN indicates:‘squamous cell carcinoma of the head and neck; and ID 


SCCHN Cell Lines * 


% Growth Inhibitiont 


PCI-6B1 PCI-8 PCI-22A 


exponential dose response curves obtained for each of the cell lines. 
periments. Growth inhibition was measured in MTT-based colorimetric assays and calculated using the formula de- 


tData represent means= SDs of three separate ex 


scribed in the ‘Materials and Methods” section. 


Additive effect as-defined by the median effect plot. 


Synergistic effect (see above). 
§No effect (see above). 


% Growth Inhibition 
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so, dose of the combination required for 50% growth inhibition. IDs was calculated from the 
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0.091] 
+0.003 
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Fig 1.—Left, A dose-effect curve for Squamous cell carcinoma of the head and neck PCI-4A cell line cul- 
tured in the presence of increasing concentrations of interferon gamma (IFN-y), tumor necrosis factor 
alpha (TNF-a), and the combination of the two cytokines. Right, Graphic representation of the combi- 
nation index (Cl, see ‘‘Materials and Methods” section) with respect to growth inhibition for the syner- 
gistic effect of IFN-y and TNF-a on PCI-4A cell line. The Cl < 1 indicates the synergistic effect of the 


cytokine combination. 


termined against 12 different SCCHN 
lines. All the lines tested were sensi- 
tive to antiproliferative effects of 
IFN-y (Table 1). Exponential dose-re- 
sponse curves and ID., were obtained 
for all the lines. The ID., were lower 
than 20 U/mL in nine of 12 lines, 
ranging from 0.07 + 0.001 to 20.9 + 
2.2 U/mL, an indication that growth of 
most SCCHN lines was inhibited by 
relatively low doses ef IFN-y in vitro. 
The PCI-6A cell line was the least sen- 


sitive to IFN-y (ID,,=104.4 + 46 
U/mL). The PCI-6B cell line estab- 
lished from the recurrent tumor in the 
Same patient was considerably more 
sensitive to IFN-y than was PCI-6A 
cell line. It is interesting that the PCI- 
6B cell line was established from a re- 
current tumor obtained following ra- 
diotherapy, while PCI-6A was estab- 
lished from a resected tumor prior to 
any therapy. The other two cell lines 
(PCI-4B and PCI-22B) obtained from 
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untreated lymph nodal metastases 
were significantly more resistant 
(P < .01) to IFN-y than were primary 
tumor lines obtained from the same 
patients (PCI-4A and PCI-22A lines). 
In addition, the cell lines established 
from laryngeal tumors showed a sig- 
nificantly (P < .05) higher sensitivity 
to IFN-y (mean ID, + SD =34 +5 
U/mL) than did lines obtained from 
tumors originating in the oral cavity 
or oropharynx (mean ID, + SD = 
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Fig 3.—A dose-effect curve for squamous cell carcinoma of the head 
and neck PCI-4B cell line cultured in the presence of increasing concen- 
trations of interferon gamma (IFN-y), tumor necrosis factor alpha (TNF- 
a), and the combination of the two cytokines. The PCI-4B cell line was 
sensitive to interferon IFN-y, and the combination of IFN-y with TNF-a 
did not increase the percentage of growth inhibition (no effect). 
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Fig 2.—Left, A dose-effect curve for squamous cell carcinoma of the head and neck PCI-1 cell line 
cultured in the presence of increasing concentrations of interferon gamma (IFN-y, tumor necrosis 
factor alpha (TNF-a), and the combination of the two cytokines. Right, Graphic representation of the 
combination index (Cl, see ‘‘Materials and Methods” section) with respect to growth inhibition for the 
additive effect of IFN-y and TNF-a on PCI-1 cell growth. The Cl = 1 indicates the additive effect of 
the cytokine combination. 
100 
80 
Cc 
© 60 
= 
5 | 
ie 
£ 
$ 
© 40 
© 
5 ---@---- IFN-y 





26.8 +36.1 U/mL). The effect of IFN-y 
on the cell growth of SCCHN cells in- 
creased with the time of exposure and 
was greater on day 7 than on day 4 of 
culture. Addition of IFN-y to the cells 
on day 1 of culture resulted in the same 
degree of growth inhibition as that 
obtained when the cytokine was added 


at the time of culture initiation. 
Only three of the cell lines were sen- 
sitive to TNF-a (Table 2), and only at 
relatively high doses of the cytokine 
(Table 2). With the other cell lines, in- 
hibition of growth greater than 25% of 
the control could not be obtained even 
at the highest doses (10° U/mL) of 
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TNF-a. Only one line (PCI-25) was 
sensitive to IFN-a, with an ID, of 
1211 + 41 U/mL. Increases in the time 


_ of exposure of the lines to the cytokines 


did not modify the effects of IF N-a or 
TNF-a on tumor cell growth. Similarly 
to IFN-y, addition of the cytokine to 
the cells on day 1 of culture resulted in 
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Table 4.—in Vitro Antiproliferative Effects on the Combination of Interferon Alfa and 
Tumor Necrosis Factor Alpha (IFN-a/TNF-a) on SCCHN Cell Lines * 
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% Growth Inhibitiont 
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3+3 


352.94 
+ 12.16 


* SCCHN indicates Squamous Cell carcinoma of the head and neck; and IDs, dose of the combination required 









19 + 18 


221.5F 
+21.22 


5+6 
171.14 
= 11.10 


16 + 13 


459.34 
+31.16 





















for 50% growth inhibition. ID,, was calculated from the exponential dose response curves obtained for each of 


the cell lines. 


tData represent means + SDs of three separate experiments. Growth inhibition was measured in MTT-based 
colorimetric assaysand calculated using the formula described in the ‘‘Materials and Methods” section. 

Synergistic effect of the combination as defined by the median effect plot. 

TR indicates that PCI-6B was resistant to each single cytokine as well as to their combinations. 


the same degree of growth inhibition 
as that seen when the cytokine was 
added at the time of culture initiation. 
These results showed that of the three 
cytokines tested as single agents, only 
IFN-y had significant growth inhibi- 
tory activity on all of the SCCHN cell 
lines studied. 


Antiproliferative Effects of Cytokine 
Combinations 


Combinations of IFN-y with TNF-a 
and IFN-a with TNF-a were used to 
determine if synergistic cytostatic ef- 
fects against SCCHN lines could be 
observed in vitro. The combination of 
IFN-y with TNF-a produced synergis- 
tic inhibition of growth in eight 
SCCHN lines (Table 3). Figure 1 shows 
an isobologram for a representative 
cell line, PCI-4A, for which a synergis- 
tic antiproliferative effect of the com- 
bination was obtained. In two cell lines 
(PCI-22B and PCI-30), the combina- 
tion increased growth inhibition by up 
to 50% of that expected had there been 
no interaction between the two cyto- 
kines. Both lines were resistant to 
TNF-a alone. An additive antiprolif- 
erative effect (Fig 2) was observed in 
two lines (PCI-1 and PCI-8). The re- 
maining two lines were resistant to 
this combination (Fig 3). The combi- 
nation of IFN-a and TNF-a produced 
synergistic antiproliferative effects on 
six of the seven lines tested (Table 4), 
and exponential dose-response curves 
were obtained in all cases. While the 
single-agent treatment allowed deter- 
mination of the ID., for each of the two 
cytokines for only one line (PCI-25), 


using the combination, it was possible 
to determine the ID, for six lines 
(range, 119.95 + 7.64 to 459.30 + 31.16 
U/mL of both cytokines). 


COMMENT 


The clinical application of recombi- 
nant cytokines in cancer treatment 
has achieved some success, and many 
clinical trials employing cytokines are 
currently in progress. Initial studies of 
the efficacy of IFN-a"* and interleu- 
kin 2 (IL-2) in the treatment of 
SCCHN have indicated that this form 
of immunotherapy may result in tu- 
mor regression in some patients 
with advanced malignancies. Since 
SCCHNs have been associated with an 
impairment of immune responses, '*'8 
therapy with an immunomodulator 
such as IFN-a seemed to offer a rea- 
sonable therapeutic approach. In fact, 
objective clinical responses and acti- 
vation of immune parameters follow- 
ing therapy with IFN-a have been re- 
ported for other solid malignancies, 
such as melanoma,” and renal cell 
carcinoma.*” In a small preliminary 
trial and a subsequent, much larger, 
phase II trial with IFN-a in 30 patients 
with head and neck tumors," we have 
observed two complete responses, one 
partial response, and stabilization of 
disease in 20% of the patients (unpub- 
lished results). Activation of selected 
immune parameters was observed in 
some of the responders. Following sys- 
temic administration of IFN-a, seven 
clinical responses in 12 examined pa- 
tients were reported also by Medenica 
and Slack,’* regarding the patients 
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with SCCHN, and the duration of these 
responses ranged from 9 to 11 months. 

In addition to IFN-a, IL-2 has been 
administered locally to patients with 
advanced unresectable SCCHN.* Per- 
ilesional therapy seemed to have of- 
fered some advantages over systemic 
administration, since the low-dose 
regimen employed in this study re- 
sulted in six clinical responses in 10 
patients treated without toxic ef- 
fects. 

To date, other cytokines or combi- 
nations of cytokines have not been 
used for therapy of SCCHN. Further- 
more, although activation of immune 
responses was associated with IFN-a 
or IL-2 therapy of SCCHN, it remains 
unclear to what extent this was related 
to clinical responses. The possibility of 
direct antitumor effects of cytokines 
has not been addressed in these clini- 
cal trials. Direct antitumor activity of 
cytokines may involve several differ- 
ent mechanisms. Thus, cytokines can 
bind to specific receptors on tumor cell 
surface, and receptors for IFN-y and 
IL-2 have been demonstrated on colon 
carcinoma cells” and SCCHN cells,” 
respectively. Cytokines can alter the 
expression cell surface antigens such 
as major histocompatibility complex 
antigens?” or adhesion glycopro- 
teins,” thereby influencing effector- 
target interactions. Cytokines have 
also been demonstrated to modulate 
expression of receptors on tumor cells, 
both for other cytokines or for 
hormones.”4 

We evaluated the direct antitumor 
activity of IFN-y, IFN-a, and TNF-a 
against several SCCHN cell lines es- 
tablished from different primary and 
metastatic tumors. All the lines tested 
were strongly inhibited in their 
growth by IFN-y, at very low doses, 
while TNF-a and IFN-a were almost 
ineffective. The IFN-y has been dem- 
onstrated to be a growth inhibitory 
cytokine for a variety of tumors in 
vitro,’"** and early clinical studies 
have demonstrated its effects on host 
macrophage and natural killer cell ac- 
tivation and induction of a 2-5’-oli- 
goadenylate synthetase pathway. 
Clinical antitumor effects in humans 
have been documented for IFN-y 
against renal cell carcinoma, brain tu- 
mors, and melanoma.®”56 Our in 
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vitro observations suggest that IF N-y 
might also be effective in treatment of 
SCCHN, since its combined effects on 
tumor growth inhibition and activa- 
tion of the immune response could re- 
sult in a greater therapeutic efficacy. 
In SCCHN, IFN-y is known to increase 
the expression of the major histocom- 
patibility complex class II antigens” 
on tumor cells, and TNF-a or tumor 
growth facter 6 synergize with IFN-y 
both in modulating the Class II major 
histocompatibility complex antigens 
and in growth inhibition.” 

Our in vitro data indicated that the 
cell lines mast sensitive to IFN-y were 
those established from laryngeal tu- 
mors, which might, therefore, be the 
first choice as a tumor site in a clinical 
study. On the other hand, combina- 
tions of IFN-y with TNF-a demon- 
strated their greatest efficacy in 
growth inhibition of cell lines derived 
from the oral cavity and oropharynx 
tumors. These lines were more resis- 
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tant to IFN-y as a single agent than 
were cell lines of laryngeal tumors, and 
synergistic or additive effects of 
IFN-y and TNF-a were obtained for all 
these cell lines. 

The presence of TNF-a increased the 
sensitivity of all our tumor cell lines to 
IFN-a. The TNF-a as single agent has 
been used in many phase I and II tri- 
als, but major toxic side effects have 
limited its clinical usefulness. Also, 
the development of resistance to 
TNF-a has been reported.*”*”? Combi- 
nations of TNF-a and IFN-y or TNF-a 
and IFN-a for treatment of tumors re- 
sistant to other conventional or bio- 
logical therapies might be considered, 
especially in view of synergistic effects 
of the combinations. Such synergies 
should allow to decrease the dose of 
cytokines used in a combination, di- 
minish toxicities, perhaps achieve 
greater antitumor effects, and prevent 
the development of resistance. The re- 
quirement for lower doses, when two 
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synergistic cytokines are combined, 
can also be important, since the opti- 
mal immunomodulating effects of bio- 
logical therapeutics are usually ob- 
tained in vivo at low doses, which are 
substantially smaller than those that 
are maximally tolerated.‘ 

In conclusion, single-agent IFN-y 
regimens or combinations of IFNs and 
TNF-a for SCCHN represent an mno- 
vative therapeutic approach to a de- 
sign of future clinical investigations 
and may offer distinct therapeutac ad- 
vantages dependent on boti direct and 
immune-mediated antitumor effects. 
The efficacy of this form of therapy in 
SCCHN needs to be evaluated further 
in vivo in animal models of human 
SCCHN® or in phase I clinical trials in 
patients with SCCHN. 
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Clinical Notes 


Nasal Reconstruction With Articulated 
Irradiated Rib Cartilage 


Craig S. Murakami, MD; Ted A. Cook, MD; Robert A. Guida, MD 


e Nasal structural reconstruction is a 
formidable task in cases where there is 
loss of support to both the nasal dorsum 
and tip. A multitude of surgical approaches 
and materials have been used for the cor- 
rection of the saddie-nose deformity with 
varying degrees of success. Articulated 
irradiated rib cartilage inserted through an 
external rhinoplasty approach was used to 
reconstruct nasal deformities in 18 pa- 
tients over a 6-year period. Simultaneous 
use of a midline forehead flap to recon- 
struct the overlying soft tissue was re- 
quired in four cases. Follow-up ranged 
from 1 to 6 years (mean, 2.8 years). Re- 
sults were rewarding in most cases with 
marked improvement in nasal support and 
airway. Revision and/or replacement sec- 
ondary to trauma or warping of the graft 
was required in four cases. None of the 
patients exhibited infection, extrusion, or 
noticeable resorption. A description of the 
surgical technique, review of all the cases, 
and recommendation for continued use of 
this graft material are discussed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:327-331) 


Ne reconstruction of the severe sad- 
dle-nose deformity can be a formida- 
ble task. A review of the literature reveals 
a wide range of techniques and materials 
that were used for nasal reconstruction. 
This variability exists, to a large extent, 
because the saddle-nose deformity is not a 
single entity but, rather, a spectrum of 
abnormalities’ that can be classified into 
three fairly distinct types. The simple type 
is characterized by loss of dorsal support 
only. This type is usually corrected with an 
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autogenous cartilaginous onlay graft and 
will not be addressed in this article. The 
complex type of deformity lacks both dorsal 
and tip support. Finally, the compound de- 
formity demonstrates loss not only of dor- 
sal and tip support but also loss of overly- 
ing soft tissue. In this last type of defor- 
mity, the use of concomitant reconstruction 
of the overlying soft tissue with either local 
or regional flaps is required. 

Each of the following four principal cat- 
egories of materials used for nasal recon- 
struction has distinct advantages and dis- 
advantages. Alloplastic implants are 
readily available in various shapes and 
sizes.™ They, however, exhibit the highest 
rates of extrusion and infection.*’ Prima- 
rily, heterografts were obtained from bo- 
vine cartilage and bone sources, but they 
have generally been abandoned due to their 
high rate of resorption.*? Autografts, such 
as autogenous rib or calvarial bone grafts, 
have been the material of choice, with the 
lowest rates of rejection, resorption, and 
infection. However, disadvantages of au- 
tografts include potentially significant do- 
nor site morbidity, as well as a limited sup- 
ply in cases with extensive nasal damage. 
An alternative is homograft cartilage, 
which is obtained as rib cartilage harvested 
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13/38 1.4 Yes 
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Summary of Patients Undergoing Irradiated Rib Cartilage Grafis 


Previous Procedure 
LK KL 





Age, y Follow-up, y Surgery Graft Cause of Deformity 
1/24 2.5 Yes No Cleft nese /lip 
2/31 4.3 Yes No Postoperative 
3/46 2.3 Yes Cartilage Narrow deviated graft 
4/26 5.0 No No Traumatic avulsion 
5/62 5.0 Yes Cartilage Postoperative 
6/65 4.3 No No Radiation 
7/31 1.8 Yes Silastic Cleft nose /lip 
8/42 6.0 Yes Autogenous cartilage Traumatic 
9/37 2.2 No No Traumatic 

10/37 4.8 No No Traumatic 

11/44 3.8 No No Wegener's disease 


12/17 1.8 Yes (X3) No Traumatic 


Autogenous cartilage 


14/10 1.4 Yes Autogenous cartilage Cleft nose 


15/56 1.3 Yes (X6) Autogenous cartilage Cleft lig /nose 
16/57 1.0 No No Traumatic 
17/50 1.0 No No Traumatic 
18/32 1.0 No No Traumatic 
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from young cadaveric doners and treated in 
a variety of manners. The cartilage is 
readily available, semipliable, easy to 
carve, and has low rates of infection and 
extrusion.'*!? 

This study will review the use of irradi- 
ated rib cartilage grafts in reconstruction 
of complex and compound saddle-nose de- 
formities in 18 patients at the Oregon 
Health Sciences University, Portland, over 
a 6-year period. All patients had their na- 
sal reconstructions performed with two 
pieces of irradiated rib cartilage articu- 
lated at the nasal tip. 


PATIENTS AND METHODS 


This study included 18 patients with loss 
of nasal support secondary to congenital, 
postsurgical, traumatic, or degenerative 
causes. Complex deformities were observed 
in 14 patients and compound deformities in 
four. No simple saddle defermities were in- 
cluded in this group, and these deformities 
are always repaired by us with some form 
of autogenous cartilage graft. Twelve of our 
18 patients had their previous surgeries 
performed by other surgeons. Previous 
graft insertions of various types had been 
performed on eight of these patients (Ta- 
ble). We performed all surgeries using a 
standard external rhineplasty approach ex- 
cept in the four patients with compound 
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2 
SPEC. DATE 


Fig 1.—Dimemsions and configuration of the 
nasal dorsal strut carved from irradiated rib 
cartilage. 











Fig 2.—Ventral surface of dorsal strut routed 
out, tapered superiorly, and with a depression 
at the tip for articulation with caudal strut. 


deformities, who required soft-tissue re- 
construction with midline forehead flaps. 
Loca! anesthesia with intravenous sedation 
was used in each case. 

For nasal reconstruction, we used irradi- 
ated rib cartilage harvested from young ca- 
daveric donors. The cartilage had been ex- 
posed to a minimum of 15.0 kGy of radiation 
and stored in sterile saline. Dorsal grafts 
and caudal struts were carved. The dorsal 
grafts were 35 to 4.0 cm in length, 5 to 6 mm 
in height, anc 10 to 12 mm in width (Fig 1). 
The ventral surface of the dorsal graft was 
routed out, and the surface was tapered su- 
periorly (Fig 2). When alar cartilages were 
present, they were imbricated over the 
distal portion of a tapered dorsal graft (Fig 
3). However, if alar cartilages were absent 
or atrophic, a 10- to 12-mm-wide tip was 
carved into the distal graft (Fig 4). Caudal 
struts were 2to 3 mm wide and 3.0 to 3.5 cm 
high. Perichondrium was removed from the 
entire graft surface to reduce the risk of 
warping. The grafts were articulated at a 
pivot point carved into the ventral surface 
of the tip of the dorsal graft (Figs 5 and 6). 

Dorsal grafts were placed over the re- 
maining septum or soft tissue and tucked 
superiorly into a subperiosteal pocket (Figs 
3 and 4). In seme patients, it was necessary 
to reduce the bony dorsum in order to insert 
the graft superiorly to the level of the gla- 
bella. Subperiosteal placement was neces- 
sary to prevent displacement. Caudal struts 
were secured by placing the posterior as- 
pect into a snug intercrural pocket dis- 
sected onto the maxillary crest. In the four 
patients in whom soft-tissue coverage was 
necessary, a midline forehead flap was used. 

Preoperative and postoperative evalua- 
tions were done with photographic docu- 


Fig 3.—Drawing of dorsal graft in place with 
lower lateral cartilages imbricated together 
over distal tip of graft. 


Fig 4.—Drawing of dorsal graft with carved 
nasal tip at distal end in cases of absent or 
atrophic lower lateral cartilages. 


mentation. The cosmetic results were 
graded subjectively by the senior author 
(T.A.C.) as excellent, good, fair, or poor. 
Each graft was also evaluated for mobility, 
resorption, displacement, and structural 
support. Follow-up ranged from 1 to 6 years 
(mean, 2.8 years). 


RESULTS 


The age of the 18 patients ranged from 10 
to 65 years (mean, 39.2 years). All patients 
appeared functionally improved or stable 
except for one patient who required revi- 
sion of alar stenosis from a previous fore- 
head flap reconstruction. Seven patients 
had tips carved into the dorsal strut, and 
the remaining 11 patients had imbrication 
of the lower lateral remnants over the dis- 
tal grafts. Both methods of tip reconstruc- 
tion provided a natural-appearing tip. In 
judging the cosmetic appearance of the re- 
constructed complex deformities, 10 recon- 
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Fig 5.—Dorsal and caudal struts to be articu- 
lated at nasal tip area. 





Fig 6.—Drawing of dorsal and caudal grafts 
prior to final placement and articulation. 


structions were found to be excellent, two 
were good, one was fair, and ene was poor. 
In the compound deformities, one was 
graded excellent, one was graded good, and 
two were graded fair. The structural sup- 
port was strong in all cases. 
Complications occurred in four of the 18 
patients. There were two displaced caudal 
struts, one warped dorsal graft, and one 
fractured implant. Both the warped and the 
fractured implants required replacement. 
The two displaced caudal struts were repo- 
sitioned under local anesthesia. In no pa- 
tient was infection, extrusiom, mobility, or 
significant degree of resorptien noted. 


REPORT OF CASES 


Case 1.—A 56-year-old man suffered a 
traumatic nasal fracture in early childhood, 
without subsequent repair and with com- 
plete collapse of the nasal dersum. There 
was no cartilaginous support to the nose 
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Fig 9.—Patient 2 preoperatively. Left, Frontal view with fractured autogenous rib graft over dor- 
sum. Right, Lateral view. 
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Lateral view. 


with a markedly deformed nasal septum 
resulting in total nasal airway obstruction 
(Fig 7). Reconstruction with articulated ir- 
radiated rib graft involved carving a tip in 
the distal end of the dorsal strut. The 
patient's airway was improved postopera- 
tively with good dorsal (Fig 8, left) and tip 
support, as seen in the lateral and basal 





Fig 10.—Patient 2 postoperatively. Left, Frontal view with straight, improved nasal dorsum. Right, 


views (Fig 8, center and right). All views 
were taken 1 year postoperatively. 

CASE 2.—A 42-year-old man had experi- 
enced multiple nasal fractures in the past 
and had undergone two previous nasal op- 
erations involving dorsal reconstruction 
with autogenous septal and rib grafting. He 
presented with a fractured graft, a flail 
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segment, and loss of tip support (Fig 9). His 
nasal reconstruction involved imbricating 
the lower lateral cartilages over the distal 
end of the dorsal strut. Five years postop- 
eratively, he presented with a strong nasal 
dorsum and tip support (Fig 10). 

Case 3.—A 65-year-old white woman had 
a compound deformity secendary to radia- 
tion treatment for a hemangioma years ago 
(Fig 11). Reconstruction required carving a 
tip onto the articulated graft, as well as 
soft-tissue coverage with a midline fore- 
head flap (Fig 12). Four years postopera- 
tively, she has good dorsal and tip support 
with an improved nasal profile. There is 
some amount of alar scarring, but the 
patient does not wish any further surgery. 
Because of the less than cptimal alar re- 
modeling, her cosmetic result was graded as 
fair. 


COMMENT 


Loss of dorsal nasal support is the major 
component of the saddle-nose deformity. 
The complex deformity has loss of both 
dorsal and tip supports, requiring recon- 
struction of both the nasal bridge and cau- 
dal strength. Compound deformities re- 
quire additional reconstruction of the over- 
lying soft tissue. As mentioned above, each 
of the multiple alloplastic implants, heter- 
ografts, and autografts that have been used 
previously has advantages and disadvan- 
tages. 

Homograft cartilage has been used in the 
past and prepared in a variety of ways. 
Several authors'*'’ believe that the irradi- 
ated form of homologous cartilage is a sta- 
ble grafting source with minimal warping 
and resorption. Others'® claim to have 
found 75% to 100% resorption when fol- 
lowed for long periods. However, satisfac- 
tory results maintain often, despite signif- 
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Fig 11.—Patient 3 preoperatively. Left, Frontal view with flattened atrophic dorsum and tip. Center, Oblique view. Right, Lat- 


eral view. 





Fig 12.—Patient 3 postoperatively. Left, Frontal view with resultant nasal profile. Center, Oblique view. Right, Lateral view. 


icant absorption due to replacement of 
cartilage with fibrous tissue. Delayed re- 
sorption was not detected in our series, al- 
though the maximum follow-up of 6 years 
(mean, 2.8 years) precludes comments on 
extended long-term results. 

Grafts have been used in a number of 
shapes and sizes to reconstruct the saddle- 
nose deformity. Onlay grafting alone is in- 
adequate for the complex and compound 
deformities. Alloplastic L-shaped struts 
have been used to provide simultaneous 
dorsal and tip support, but they are associ- 
ated with a high rate of extrusion and are 
cumbersome to use. A procedure using 
chondromucosal flaps of septum has been 
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described by Millard” and Burget.'* Often, 
in the cases involving complex and com- 
pound abnormalities, septal cartilage is too 
deformed to provide adequate support, or it 
has been previously harvested. 

In the majority of cases in this study, the 
undertaken surgical tasks were difficult, as 
attested to by the large number of previous 
operations and high incidence of prior graft 
failures. A number of grafts in various 
shapes were removed, making dissection 
through scar tissue difficult. Articulated ir- 
radiated rib cartilage provides a structure 
that is easy to shape. The articulated design 
also provides excellent structural tip sup- 
port, while allowing for natural tip mobil- 
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ity. This procedure also avoids donor site 
morbidity, and the risks of general anes- 
thesia are avoided. 

The three technical points that should be 
followed to ensure favorable results with 
this operation include (1) placement of the 
proximal aspect of the dorsal graft in a 
subperiosteal pocket, (2) creation of a snug 
columellar tunnel to adequately secure the 
caudal strut, and (3) reconstruction of the 
nasal tip with either imbricated lower lat- 
eral cartilages or a carved tip. By following 
these principles, one can achieve success 
using the described technique in patients 
with complex or compound saddle-nose de- 
formities. 
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Nasal Reconstruction With Articulated 
Irradiated Rib Cartilage 


Craig S. Murakami, MD; Ted A. Cook, MD; Robert A. Guida, MD 


Discussion by Michael D. Maves, MD 


To review the article by Murakami 
et al' properly, I feel that it is impor- 
tant to address three issues. The first 
concerns the effectiveness of the au- 
thors’ technique in treating complex 
nasal saddle deformities; the second 
pertains to the authors’ choice of im- 
plant materia! (irradiated homologous 
cartilage); and the final and, I believe, 
the most important issue is the need 
for reconstructive surgeons to report 
their experience with implant materi- 
als, quantifyimg their results, espe- 
cially over the long term. 

This extremely well-done retrospec- 
tive review of a group of challenging 
cases of compiex and compound nasal 
saddle deformity indicates a high de- 
gree of effectiveness for the surgical 
technique deseribed. Successful man- 
agement of this problem clearly man- 
dates more than the usual type of 
reconstructive efforts that are effec- 
tive in less complicated cases. The re- 
sultant complications of the authors’ 
method of treatment are consistent 
with our experience in using irradiated 
cartilage, but could occur with other 
implant materials as well, including 
autogenous cartilage grafts. 

My principal coneern about this 
technique is the use of irradiated hu- 
man cartilage as a biologic implant. 
We have reported on an inexorable re- 
sorption of irradiated cartilage when 
followed up long term.? The amount of 
time necessary for complete resorp- 
tion is variable in each graft—our 
study indicated that it took about 10 
years—but, eventually, resorption ap- 
pears inevitable. This consistent pat- 
tern of resorption is of concern in pa- 
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tients in whom the reconstruction may 
need to last much longer. The average 
age of the patients in the present 
study, 39.2 years, gives these individu- 
als a life expectancy of an additional 30 
years or more. Clearly, a graft material 
that will be gone in 10 years is insuffi- 
cient. Because of the short follow-up con- 
sidered in the reviewed article (an aver- 
age of 2.8 years with a range of 1 to 6 
years), this problem has not yet sur- 
faced. In contrast, among the patients 
in our series who were followed up for 9 
to 16 years, the resorption was obvious. 

Several comments concerning irra- 
diated cartilage graft resorption bear 
mentioning. The first is our observa- 
tion that a number of grafts were 
replaced with fibrous tissue and pre- 
vented the deformity from recurring. 
Unfortunately, this fibrous replace- 
ment was not reliable, so it should not 
be taken as a rationale for the use of 
irradiated cartilage as a facial im- 
plant. It became of interest to me, dur- 
ing the course of our own review, to 
note individuals in whom the preexist- 
ing facial deformity had completely 
recurred and who, nonetheless, were 
very satisfied with the result. Clearly, 
time alters patients’ perceptions of 
their deformity and its rehabilitation. 
Additionally, we had noted that grafts 
placed in beds previously scarred by 
implants seemed to survive better 
than primary grafts. Murakami et al 
report seven of the 18 patients in whom 
the irradiated cartilage graft was 
placed in a previously grafted bed. In 
four of these cases, the previous graft 
was autogenous cartilage. While I have 
no factual data regarding this, the 
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phenomenon of increased secondary 
graft survival is encouraging and may 
be one of the reasons for the good ini- 
tial results reported here. 

Most important, I think that a prob- 
lem in the general stucy of implant 
materials in facial plastic surgery 
arises from the plethora of reports of 
successful short-term results but few 
long-term follow-ups. In 1988, we 
aimed our review’ of the initial study 
published on this subject 10 years 
earlier’ to place this work in its proper 
perspective and to inform surgeons 
using this material of its shortcom- 
ings. I feel that other such studies need 
to be done to evaluate the multitude of 
implant options available to the facial 
plastic surgeon. As advances in bio- 
logic implants occur in the next 20 
years, long-term follow-up studies will 
be essential in the evaluation of exist- 
ing and newly developed materials. 

In conclusion, I reiterate our obser- 
vation that irradiated homologous 
cartilage grafts in humans are pro- 
gressively resorbed and our recom- 
mendation that they not be used for 
long-term structural support. 

MICHAEL D. MAvEs, MD 

St Louis University Medical Center 

St Louis, Mo 
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Noncongenital Hereditary 


Hearing Loss in Children 


Prospective Documentation 


Jane R. Madell, PhD, Nancy Sculerati, MD 


è Younger siblings of children with sen- 


- sorineural hearing loss of possible hered- 


itary cause underwent interval audiologic 
examination. Seven siblings (in unrelated 
families) were found to have progressive 
sensorineural hearing loss despite early 
audiograms documenting normal hearing 
levels for age. Continued testing of these 
children allowed for early identification 
and intervention. We advocate regular oto- 
laryngologic and audiologic follow-up 
even after normal audiologic assessments 
are made for younger siblings of children 
with documented sensorineural hearing 
loss, unless a definite nongenetic origin of 
the hearing loss in the older child is known. 
Recessive sensorineural hearing loss with 
onset in infancy or childhood may present 
with no antecedent family history and with 
normal behavioral audiograms early in 
life. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:332-335) 


evere sensorineural hearing loss 

(SNHL) is the most common 
pathologic entity interfering with the 
acquisition of speech and language. It 
is generally accepted to affect about 
one in 1000 children.'? 

The most common single cause of 
SNHL loss in early childhood is hered- 
itary, with single gene mutations esti- 
mated to be responsible for approxi- 
mately 40% of cases.? Prevalence data 
is not well defined, because of the pau- 
city of well-documented pedigrees that 
include audiologic data on affected an- 
cestors. An autosomal recessive pat- 
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tern of inheritance has been postu- 
lated to account for 70% or more of all 
cases of hereditary SNHL.?* Unless 
individual families are large and 
records are kept over generations, of- 
ten no history of an inherited trait 
transmitted via an autosomal reces- 
sive mode is documented, because the 
carriers of the trait are not themselves 
affected.* Many children with pre- 
sumed hereditary SNHL have no 
known relatives with hearing impair- 
ment. However, unless a new mutation 
has occurred, both parents of a child 
with autosomal recessive SNHL are 
carriers of a specific gene for hearing 
loss, and each of the child’s siblings 
has a one in four chance of being sim- 
ilarly affected. The potential presence 
of autosomal recessive SNHL in hear- 
ing-impaired children without a fam- 
ily history of hearing loss led us to 
routinely recommend complete audio- 
logic evaluations of siblings of any 
child with SNHL, unless the loss clin- 
ically appeared to be of nonhereditary 
origin (eg, bacterial meningitis). This 
policy’s aim is to identify hearing im- 
pairment at the earliest possible age. 
As familial hearing loss may not be 
congenital and may be progressive, in- 
fant siblings continued to undergo in- 
terval audiologic testing even after re- 
liable measurement of normal thresh- 
olds for age. The purpose of this article 
is to report prospectively documented 
progressive familial hearing loss in 
children with normal hearing initially. 


SUBJECTS AND METHODS 


Records of children initially noted to 
have thresholds within normal levels for 
age but later shown to have SNHL were 
prospectively compiled at the New York 
(NY) League for the Hard of Hearing. Col- 
lection of these cases began in 1971, when 
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our current audiologic techniques were uni- 
formly instituted, and continued through 
1989. Ald cases recorded involved the 
younger sibling of a child with SNHL. No 
attempt was made over these years to 
record the total number of families that re- 
ceived the recommendation for audiologic 
testing of siblings or their compliance with 
recommendation for audiolagic testing. 

All audiologic testing was performed by 
experienced pediatric audiolegists using di- 
agnostic two-channel clinical audiometers 
(Maico [Minneapolis, Minn] 24 or Grason- 
Stadler [Littleton, Mass] 16). Electroacous- 
tic impedance testing was dane at the time 
of the audiometric examination with stan- 
dard commercial bridges (Madsen [Oak- 
ville, Ontario] Z073 impedance bridge or 
Grason-Stadler GSI 23 immitance bridge). 
Behavioral Observation Audiometry was 
employed for assessment of infants 
younger than 9 months of age, Conditioned 
Orienting Response Audiometry was used 
to test children older than 8 to 10 months of 
age, and Play Audiometry was performed 
to examine children older taan 2 years of 
age. The criteria used to define normal 
hearing for age were according to the Au- 
ditory Behavior Index as published by 
Northern and Downs.‘ 


RESULTS 


Seven children with initial exami- 
nations showing normal hearing lev- 
els for age were documented to have 
progressive noncongenital SNHL on 
the basis of behavioral audiometry. 
All losses were symmetric bilaterally 
to within limits of 10 dB. Each child 
was from a different (apparently un- 
related) family. Four families were 
part of the Orthodox Jewish commu- 
nity of the greater New York, NY, 
area. In five families, the older af- 
fected sibling was suspected to have 
had better hearing in early life on 
the basis of parent’s reports or early 
acquisition of speech. 
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All parents had normal hearing and 
there were no known previous genera- 
tions of hearing-impaired individuals 
(except in old age) in any family. There 
was more than one sibling with SNHL 
in one family (case 7), but only the 
youngest sibling had documentation of 
norma! hearing early in life. This fam- 
ily was also the only ane known to have 
distant relatives with hearing loss; 
however, this information was not 
elicited until the identification of a 
second child as hearing impaired 
prompted communication with rela- 
tives living abroad. One set of parents 
(case 2) was reported to be second 
cousins. There was no other known 


consanguinity among parents. 

The following brief case reports de- 
scribe the patients and their families. 
The older sibling is the one always ini- 
tially presented. 


REPORT OF CASES 


Case 1.—This white boy was found to 
have severe SNHL at age 2 years 6 months. 
Progression to profound deafness by age 4 
years 6 months was noted (Fig 1). His par- 
ents had first suspected.a hearing loss when 
the child was 18 months of age. Of note, he 
was 3 weeks’ premature (1.8-kg [3-lb 13-0z] 
birth weight) and required neonatal hospi- 
talization for 2 weeks. He also had a history 
of chronic middle ear infusions, requiring 
myringotomy and tube placement bilater- 
ally. 

His younger brother was first tested 
when he was 6 months of age and was found 
to have thresholds of ne more than 20 dB in 
the sound field. He had a vocabulary of four 
to six meaningfully used words at 23 
months of age. At that time, audiologic 
testing revealed moderate-to-severe SNHL 
(Fig 2). 

Case 2.—This Orthodox Jewish boy was 
first found to have moderate-to-profound 
SNHL at age 2 years (Fig 3). His parents 
stated that he appeared to have good hear- 
ing during the first year of life but then be- 
gan to ignore sounds and develop a broad- 
based gait. The child’s parents claimed that 
his first words were at age 10 months and 
reported his use of a 6- to 10-word vocabu- 
lary during his second year of life. He 
stopped talking at age 2 years, except for 
the inconsistent use of the word “up.” The 
boy had a history of recurrent otitis media. 

His younger brother demonstrated 
thresholds of 35 to 40 dB in the sound field 
at age 8 months, within the normal limits 
for his age (Fig 4). A second examination at 
18 months of age revealed severe-to-pro- 
found SNHL. 
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Fig 1.—Older sibling in family 1. A indicates 
age 2 years 6 months; B, 3 years 6 months; and 
C, 4 years 6 months. 
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Fig 3.—Older sibling in family 2. A indicates 2 
years; B, 3 years; and C, 5 years. 
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Fig 5.—Older sibling in family 3. A indicates 3 
years; B, 4 years. 
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Fig 7.—Older sibling in family 4. A indicates 2 
years 6 months; B, 2 years 9 months; C, 3 
years 3 months; and D, 4 years 6 months. 
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Fig 2.— Younger sibling in family 1. 1 indicates 
6 months; 2, 23 months; amd 3, 3 years 6 
months. 
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Fig 4.— Younger sibling in family 2. 1 indicates 


8 months; 2, 18 months; and 3, 2 years 6 
months. 
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Fig 6.— Younger sibling in family 3. 1 indicates 
3 months; 2, 6 months; and 3, 8 months. 
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Fig 8.— Younger sibling in family 4. 1 indicates 
2 months; 2, 16 months; 3, 26 months; and 4, 
3 years 6 months. 


Hearing Loss—Madcell & Sculerati 333 





Case 3.—This Orthodox Jewish boy was 
diagnosed as hearing impaired at age 2 
years (Fig 5). Profound SNHL was present 
by age 4 years. 

His younger sister was found to have 
hearing thresholds of 10 to 20 dB in the 
sound field at age 3 months (Fig 6). Her 
parents noted a decreased responsiveness 
to sound at age 4 months. A second test at 
6 months of age showed severe-to-profound 
loss. 

Case 4.—This Orthodox Jewish girl was 
documented to have severe-to-profound 
SNHL at age 2 years 6 months (Fig 7). Pro- 
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Fig 9.—Older sibling in family 5. A indicates 3 
years 1 month; B, 3 years 7 months; and C, 4 
years 4 months. 
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Fig 11.—Older sibling in family 6. A indicates 


4 years; B, 7 years; C, 8 years; and D, 18 
years. 
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Fig 13.—Oldest sibling in family 7. A indicates 
3 years 7 months; B, 6 years; and C, 6 years 
7 months. 











gression to profound loss was observed by 
age 4 years 6 months. 

Her younger brother demonstrated nor- 
mal hearing in the sound field, with 10-dB 
thresholds in the sound field at age 2 
months (Fig 8). His mother requested a 
retest when the child was 16 months old. 
The second examination demonstrated se- 
vere-to-profound SNHL. Although the test- 
ing audiologist suggested that the family’s 
suspicion of hearing loss prompted the re- 
quest for testing, the mother denied this 
and claimed, despite the test results, that 
the child had no hearing loss. Interval test- 
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Fig 10.—Younger sibling in family 5. 1 indi- 
cates 22 months; 2, 2 years 9 months; 3, 3 
years 6 months; and 4, 4 years 7 months. 


1 


Hearing Level, dB 


125 250 500 1000 2000 4000 8000 
Frequency, Hz 


Fig 12.—Younger sibling in family 6. 1 indi- 
cates 4 months; 2, 4 years; and 3, 6 years. 
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Fig 14.—Middle sibling in family 7. A indicates 
3 years 6 months; B, 5 years 9 months. 
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ing showed further progression. 

A sister has normal hearing. 

Case 5.—This Korean-born boy was di- 
agnosed with severe-to-profound SNHL at 
age 3 years 1 month (Fig 9). 

His younger brother had a hearing 
threshold of 20 dB in the sound field at age 
22 months (Fig 10). He spoke single words 
at that time. Several months later, his par- 
ents became concerned that his hearing had 
worsened. A re-examination at age 2 years 
9 months revealed moderate-to-severe 
SNHL. A computed tomographic sean of 
the temporal bones demonstrated dilation 
of the vestibular aqueducts bilaterally. 

Case 6.—The parents of this Italian- 
American girl first noticed a hearing loss 
when she was 3 years of age. Moderate-to- 
severe SNHL was diagnosed at age 4 years 
(Fig 11). By 8 years of age, progression to 
severe-to-profound hearing less was noted. 

Her younger sister was noted to have 
hearing thresholds of 10 te 25 dB at 4 
months of age (Fig 12). Her speech was said 
to be normal at 3 years of age. Audiologic 
examination at age 4 years demonstrated 
moderate-to-severe SNHL. There was pro- 
gression to severe-to-profound levels by age 
6 years. 

Case 7.—This Orthodox Jewish boy was 
diagnosed as having mild SNHL at age 3 
years 7 months. He was also noted to have 
chronic otitis media with effusion. There 
was progression and fluctuation of the 
SNHL over the next 18 months, prompting 
a computed tomographic scamand bilateral 
exploratory tympanotomies (Fig 1). No ab- 
normalities were noted on radiographic 
imaging. Although a perilymph fistula was 
not found on exploration, beth oval and 
round windows were grafted with perichon- 
drium. This child also underwent myringo- 
tomy and tube placement bilaterally. He 
had continued fluctuations im thresholds 
with progression to moderately severe loss 
by age 6 years (Fig 13). 

His younger brother was diagnosed as 
having mild SNHL at age 3 years 6 months, 
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Fig 15.—Youngest sibling in family 7. 1 indi- 
cates 2 years 11 months; 2, 3 years 4 months; 
and 3, 4 years 3 months. 
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with progression to moderate loss by age 4 
years 6 months (Fig 14). Of note, this child 
had an exchange transfusion in infancy due 
to ABO incompatibility. 

A younger sister was documented to have 
normal hearing at age 2 years 11 months, 
with ear-specifie thresholds at or below 10 
dB. Retesting at age 3 years 4 months 
revealed mild-to-moderate hearing loss 
(Fig 15). 

This child has five brothers and sisters 
with normal hearing. 


COMMENT 


Familial progressive SNHL has 
been documented in several published 
pedigrees. The existence of various 
characteristic patterns of mode of in- 
heritance, affected frequencies, rates 
of progression, and age of onset indi- 
cate a number of different genes prob- 
ably cause hereditary SNHL.° An au- 
tosomal dominant form with initial 
low-frequency SNHL in childhood, 
progressing to involve all frequencies 
in adult life,’* and an autosomal reces- 
sive form, with initial high-frequency 
loss presenting in childhood and pro- 
gressing to all tested frequencies by 
adulthood, have been described” A 
preliminary report indicates that one 
gene causing the former type of SNHL 
may have been localized to chromo- 
some 22.!° 

Barr and Wedenberg" reported pro- 
gressive hearing loss in approximately 
half of a group of 40 patients in Stock- 
holm, Sweden, with presumed heredi- 
tary SNHL whose initia! audiograms 
showed enough residual hearing that 
comparisons over time were meaning- 
ful. Two of their patients were re- 
ported to have had normal audiograms 
in infancy, with later audiograms 
showing severe SNHL. Although there 
was a presumed rapid deterioration of 
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J Med Genet. 1964;1:118-151. 

2. Cremers CWRJ, Graham J, Parving A, 
Ruben RJ. Biology of sensorineural hearing loss in 
children. Int J Pediatr Otorhinolaryngol. 1988;15: 
1-15. 

3. Proctor AP, Proctor B. Understanding he- 
reditary nerve deafness. Arch Otolaryngol. 
1967;85:25-40. 

4. Vogul F, Motulsky AG. Human Genetics: 
Problems and Approaches, 2nd ed. New York, NY: 
Springer-Verlag NY Inc; 1986:116-118. 

5. Northern J, Downs M. Hearing in Children. 


sensitivity during the first years of life, 
neither the rate of loss nor the age of 
onset was documented with interval 
testing. One of these children had sev- 
eral affected older siblings. Their fa- 
ther claimed that they, too, seemed to 
hear normally during the first year of 
life. 

Mengel et al’? reported a Mennonite 
family in Pennsylvania with autoso- 
mal recessive progressive SNHL. Pro- 
gression was inferred both by the 
claims of observers in the family and 
the community and by speech analysis 
of affected individuals, thereby sup- 
porting the existence of previously bet- 
ter hearing. 

Our data document progressive con- 
genital SNHL in infancy and early 
childhood in seven different families in 
which younger siblings underwent 
routine audiologic examination be- 
cause of the presence of an older sib- 
ling with SNHL of unknown origin. 

The presence of more than one sib- 
ling with SNHL in a family makes a 
genetic cause very likely. Possible 
causes of acquired hearing loss in the 
medical history, such as jaundice sec- 
ondary to exchange transfusion (mid- 
dle brother of case 7), chronic otitis 
media with effusion (older siblings of 
cases 1, 2, and 7), and prematurity 
(older sibling of case 1) may be inci- 
dental and do not rule out hereditary 
hearing loss. Audiologic monitoring is 
advocated for siblings of a child with 
SNHL despite the inclusion of such a 
possible nongenetie cause of hearing 
loss in the medical history. The docu- 
mentation of thresholds to sound in 
the patients presented in this report is 
by prospective audiologic assessment 
using behavioral testing only. In four 
families, the younger sibling was 6 
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months of age or younger when normal 
behavior results were obtained (cases 
1, 3, 4, and 6). Brain-stem auditory 
evoked response data on these children 
are not available. However, all audio- 
logic evaluations were conducted by 
experienced pediatric audiologists and 
were judged of good reliability at the 
time of testing. Most children were 
tested repeatedly by the same exam- 
iner (J.R.M.). Despite the usefulness of 
brain-stem auditory evoked response 
for selected indications, behavioral 
testing remains the “gold standard” of 
the measurement of thresholds to 
sound. The clinical histories of several 
children (cases 3 and 5 through 7) are 
supportive of the presence of better 
hearing early in life. 

The age of onset and severity of 
SNHL in the younger sibling in several 
families (cases 1 and 2 as well as 5 
through 7) were similar to those of the 
older affected sibling(s) in the family. 
Such a pattern is consistent with the 
hypothesized expression of a specific 
gene for hearing loss in different indi- 
viduals. 


Conclusion 


Genetic SNHL may be noncongeni- 
tal and progressive. Younger siblings 
of children with SNHL of possible he- 
reditary origin should undergo inter- 
val audiologic assessment even after 
documentation of normal hearing lev- 
els for age—particularly when evi- 
dence exists that hearing impairment 
in the older child may not have been 
congenital. The parents of these chil- 
dren are best informed if reassurance 
after early normal audiograms of 
younger children is gently qualified by 
the recommendation for regular test- 
ing. 
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PATHOLOGIC QUIZ CASE 1 


Matthew Lando, MD; Elliot Abemayor, MD; Vivian Mendoza, MD, Torrance, Calif 


A 15-year-old girl presented with a 
slowly enlarging 1.5-cm left parotid 
mass. She had no history of sialaden- 
itis, sialolithiasis, or trauma. The mass 
was firm, well circumscribed, and non- 
tender with normal surrounding skin 
and facial nerve function. A fine- 


needle aspiration biopsy demon- 
strated a dominant spindle cell popu- 
lation with occasional multinucleated 
giant cells. These findings were consis- 
tent with a low-grade mesenchymal 
tumor (Fig 1). At surgery, a solid mass 
was found in the midportion of the su- 


PATHOLOGIC QUIZ CASE 2 


perficial lobe of the parotid gland. 
There was an associated small tract 
extending to the capsule ef the tem- 
poromandibular joint. The histologic 
appearance of the neoplasm is shown 
in Figs 2 and 3. 

What is your diagnosis? 


F. Brian Gibson, MD; Todd E. Samuelson, MD; Karen H. Calhoun, MD; Francis B. Quinn, Jr, MD, 


A 27-year-old white man was evalu- 
ated for a slowly enlarging mass in the 
left periparotid area. The mass had 
been present for about 1 year. The pa- 
tient denied trauma to the area, fluc- 
tuation in size, tenderness, or other 
symptoms. Clinical examination re- 
vealed a 3-cm, soft, nontender mass 
located just inferior and posterior to 


Galveston, Tex 


the mandibular angle. This mass ap- 
peared to be separate from the parotid 
gland, but fixed to the skin. No overly- 
ing skin changes could be discerned. 
There were no other palpable masses 
or abnormalities on physical examina- 
tion. 

Fine-needle aspiration demon- 
strated scattered multinucleated his- 
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tiocytes and basaloid ceils around 
keratinizing squamous tissue. A well- 
encapsulated mass was excised. Phot- 
omicrographs of hematoxylin-eosin- 
stained sections of the surgical speci- 
men are shown in Figs 1 and 2. 

What is your diagnosis? 
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Pathologic Diagnosis: Nodular fas- 
ciitis of the parotid gland. 

The lesion is composed of a field of 
proliferating fibroblasts within a myx- 
omatous stroma. The individual cells 
are spindle shaped and form loosely 
arranged fascicles. While mitoses are 
occasionally seen, atypical mitotic fig- 
ures are not observed, and these fig- 
ures occur at arate of less than one per 
high-power eld. This picture is typi- 
cal of nodular fasciitis. 

Nodular fasciitis was originally de- 
scribed by Konwaller et al! in 1955 and 
is a common yet misunderstood pseu- 
dosarcomateus soft-tissue lesion. Syn- 
onyms for this disorder include nodu- 
lar fibrositis, subcutaneous fibromato- 
sis,  pseudosarcomatous fasciitis, 
proliferative fasciitis, and infiltrative 
fasciitis. In the majority of cases, the 
lesions present as a localized nodule 
involving the trunk or extremities, 
with about 15% to 20% of cases ap- 
pearing in the head and neck.’ This le- 
sion has been described in the cervical 
skin, esophagus, trachea, and hypo- 
pharynx.’ Of 225 patients with nodular 
fasciitis in the head and neck described 
by Barnes,’ 11 (5%) presented with 
parotid tumors. Bernstein and Lattes‘ 
and Chen and Bauer‘ described 5 more 
cases of parctid nodular fasciitis, mak- 
ing a total oz 16 such cases reported in 
the literature to date. The major im- 
portance in recognizing this lesion as a 
distinct entity is understanding its 
fully benign nature. In the past, nodu- 
lar fasciitis has been confused with fi- 
brosarcoma, a mistake that has re- 
sulted in needless radical surgery. 

Clinically, the lesion can appear as a 
painless small tumor, sometimes rap- 
idly growing. The median patient age 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


is 38 years, with no sex predilection. 
Grossly, the consistency of the tumors 
has varied from firm to soft, and le- 
sions are localized, although not al- 
ways encapsulated. Whereas the his- 
tologic appearance of nodular fasciitis 
can vary, several features are common 
to all cases’: (1) the presence of spin- 
dle-shaped fibroblasts arranged in 
long fascicles that are curved or 
whorled; (2) a mucoid interstitial 
ground substance; (3) the presence of 
small clefts or slitlike spaces separat- 
ing the fibroblasts; and (4) if mitoses 
are present they are few in number 
without atypical figures or bizarre, 
pleomorphic or hyperchromatic nu- 
clei. 

To the unwary, nodular fasciitis may 
be mistaken for a fibrosarcoma. How- 
ever, fibrosarcomas are hypercellular, 
with coarse, irregularly distributed 
nuclear chromatin and some bizarre 
cells showing pleomorphic nuclei. In 
contrast, nodular fasciitis is composed 
of normal fibroblasts that are actively 
proliferating without any atypical nu- 
clear hyperchromatism. Nodular fas- 
ciitis may also be confused with “ag- 
gressive fibromatosis” (extra-abdomi- 
nal desmoids). The distinction between 
these entities is important because in 
the latter there is a high local recur- 
rence rate often requiring extensive 
surgical excision. Grossly, aggressive 
fibromatosis lesions are large, some- 
times exceeding 5 cm in diameter, 
whereas nodular fasciitis is seldom 
larger than 5 cm, often less than 3 cm. 
Histologically, aggressive fibroma- 
toses rarely have pronounced myxoid 
ground substance and large cleftlike 
spaces.’ 

The treatment for nodular fasciitis 


is simple local excision sparing as 
much tissue and function as possible. 
Whereas local “recurrences” have 
been reported? in a benign lesion such 
as this, it is difficult to distinguish re- 
currence vs incomplete surgical exci- 
sion. Should a nodule be noted after 
initial excision, treatment may consist 
of either re-excision or patient reas- 
surance. In all reported series, com- 
plete excision has resulted in no recur- 
rences. Since a fine-needle aspiration 
biopsy is not diagnostic for nodular 
fasciitis, a parotid lesion exhibiting 
the features of the present case is best 
treated with a superficial parotidec- 
tomy and preservation of the facial 
nerve. This should be of diagnostic as 
well as therapeutic value. 

It is important to keep nodular fas- 
ciitis in the differential diagnosis of 
parotid mesenchymal tumors to avoid 
unnecessary and functionally debili- 
tating surgery. 
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Pathologic Diagnosis: Pilomatri- 
coma (calcifying epitheHoma of Mal- 
herbe). 

Pilomatricomas are cutaneous neo- 
plasms of hair matrix cell origin. Mal- 
herbe and Chenantais' first described 
this tumor in 1880 and referred to it as 
l'epitheliome calcifie des glandes seba- 
cées. For many years it was known as 
the “calcifying epithelioma of Malher- 
be.” More recently, as the tumor’s his- 
tologic origin became clear, the term 
pilomatricoma has been proposed. 

These tumors are relatively uncom- 
mon. A large series of dermatopatho- 
logic specimens included one piloma- 
tricoma in every 824 cases.’ A slightly 
higher incidence in females has been 
reported (1.5:1). They are also more 
common in whites than in blacks or 
Orientals.’ More than 50% of all cases 
occur in the first two decades of life 
(40% before the age of 10 years).* Ap- 
proximately 60% of pilomatricomas 
involve the head and neek. The upper 
extremity is the second most common 
site, followed by the trunk and lower 
extremities.° Multiple lesions are seen 
in 3% to 4% of patients.‘ 

Grossly, the tumors vary from 0.5 to 
5.0 cm in size and usually present as 
solitary, firm, nontender dermal nod- 
ules. They may extend into the subcu- 
taneous fat but are usually well cir- 
cumscribed and often encapsulated. 
The overlying skin may have a bluish- 
red discoloration. Occasionally, pa- 
tients complain of itching, burning, or 
tenderness in the area of the lesion. On 
cut section, pilomatricomas are gray, 
white, or brown, ranging in consis- 
tency from very soft to quite firm. 

Histologically, these tumors are 
composed of sheets or islands of cells 
in a dense collagenous stroma. Three 
major cell types make up these nests: 
basophilic cells, anucleated “shadow” 
cells, and nucleated squamous cells. 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


Basophilic cells are usually located pe- 
ripherally and are characterized by 
oval shape, indistinct cellular borders, 
scanty cytoplasm, and hyperchromatic 
nuclei with small nucleoli.’ Toward the 
center of the lesion, a transition to less 
basophilic cells is found. These cells 
show a decreased nuclear-cytoplasmic 
ratio and nuclear pyknosis. 

Eventually the nuclei disintegrate, 
and the cells are then called shadow 
cells. Shadow cells are typically round 
and occur in clusters. They may show 
granular melanin deposits and have 
pale, eosinophilic cytoplasm filled with 
whorls of keratin.’ As pilomatricomas 
mature, there is often a relative in- 
crease in the number of shadow cells. 

The stroma is pale staining and con- 
tains large amounts of collagen and fi- 
broblasts. A chronic inflammatory re- 
action with infiltration of lympho- 
cytes, histiocytes, and multinucleated 
foreign body giant cells may be 
present.’ Calcification occurs in about 
75% of these tumors. Calcium may be 
found in large, amorphous nonlamel- 
lated deposits in the stroma or as 
finely granular intracellular collec- 
tions. 

Pilomatricomas are generally con- 
sidered benign tumors without malig- 
nant potential. However, approxi- 
mately 20 patients whose tumors have 
histopathologic features of malig- 
nancy have been described.'*!' Malig- 
nancy is suggested by cytologic abnor- 
malities such as pleomorphism and 
atypical or excessively frequent 
mitoses.’? Aggressive growth with in- 
filtration of surrounding structures 
also indicates malignant potential.“ 
Metastastic spread is rare and is usu- 
ally found in the lungs. However, me- 
tastases to lymph nodes, liver, pleura, 
kidney, and heart have also been 
reported." 

Diagnosis is usually made on the 
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basis of histopathologic appearance. 
Fine-needle aspiration can be useful in 
preoperatively differentiating these 
lesions from other cutaneous tumors. 
Treatment of pilomatricomas consists 
of excision, which is curative in most 
cases. Recurrenee is usually local and 
can be excised. More aggressive ther- 
apy with wide-field excision and post- 
operative local irradiation has been 
proposed for lesions whose histopatho- 
logic appearance suggests malignancy. 
Patients with malignant lesions must 
be monitored carefully for local recur- 
rence or distant metastasis. 
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Letters to the Editor 


Manometry and Electromyography 
of the Pharyngeal Muscles in 
Patients With Dysphasia 


To the Editor.—I note with interest 
the recent publication of “Manometry 
and Electromyography of the Pharyn- 
geal Muscles in Patients With Dys- 
phasia” in the August 1990 issue of the 
ARCHIVES.’ 

I find this a useful analysis of the 
disordered swallow in a mixed popula- 
tion of patients. I also applaud the au- 
thors’ efforts to develop a simple and 
cost-effective preoperative assessment 
for dysphasia, with particular refer- 
ence to the indication for cricopharyn- 
geal myotomy. I would like to suggest 
a simpler clinical assessment than the 
simultaneous study described. 

It has been a useful technique, in my 
practice, to infiltrate the cricopharyn- 
geous muscle unilaterally as a field 
block to test the preoperative effect of 
cricopharyngeal relaxation. This may, 
or may not, be performed using simul- 
taneous fluoroscopy. It has been highly 
correlated with successful myotomy 
for those patients who achieve im- 
proved swallowing function for the 
duration of the anesthetic block.’ 

The upper esophageal sphincter is a 
complex, anatomic, and physiologic 
structure, and the authors’ study helps 
to define the contributing components 
of this poorly understood, and yet crit- 
ically important, area. 

MARK I. SINGER, MD 
Indianapolis, Ind 
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In Reply.—We would like to thank Dr 
Singer for his kind remarks. We ap- 
preciate Dr Singer’s observation that 
improvement of a patient’s swallowing 
function after cricopharyngeal myot- 
omy is well correlated with his re- 


sponse to local block of the cricopha- 
ryngeal muscle before the operation. 
However, as mentioned in our article, 
at least part of the pressure in the up- 
per high-pressure zone in the esopha- 
gus is due to elastic forces of the sur- 
rounding tissues. Thus, there is no 
substitute for actual measurement of 
intraluminal pressure (and the electri- 
cal activity). 

It would be of interest to record 
these parameters before and after lo- 
cal infiltration, and eventually we will 
add this to our usual preoperative bat- 
tery of tests. 

J. ELIDAN, MD 
Jerusalem, Israel 


indapamide to Treat 
Meniere’s Disease 


To the Editor.—Diuretic therapy is a 
mainstay in the medical treatment of 
Meniere’s disease.' In our practice, as 
well as in many other large otologic 
practices, the drug of choice has been 
a fixed combination of hydrochlorothi- 
azide and the potassium-sparing di- 
uretic triamterene (Dyazide). Because 
of concern regarding the possible ef- 
fect of this therapy on cholesterol and 
glucose metabolism, our internal med- 
icine consultants recently advised us to 
switch our patients’ therapy to inda- 
pamide (Lozol), a new oral antihyper- 
tensive/diuretic reported to have only 
a “slight”? effect on serum potassium 
levels. 

Shortly after changing our patients’ 
therapy to this medication, we began 
to receive numerous laboratory re- 
ports of hypokalemia, as well as calls 
from patients complaining of its char- 
acteristic symptoms (weakness, fa- 
tigue, and lethargy). In all cases, symp- 
toms promptly resolved and potassium 
levels stabilized with resumption of 
therapy with hydrochlorothiazide and 
triamterene. 

We wish to alert the otolaryngologic 
community to the possible occurrence 
of hypokalemia with the use of inda- 
pamide. We have returned to the com- 
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bination therapy of hydrochlorothia- 
zide and triamterene as our diuretic of 
choice in the medical management of 
Meniere’s disease in the absence of 
unstable diabetes or uncontrolled se- 
rum cholesterol levels and suggest 
that any patients receiving indapam- 
ide be carefully monitored for hy- 
pokalemia. 
HAYES H. WANAMAKER, MD 
JOHN M. FLANZER, MD 
HERBERT SILVERSTEIN, MD 
Sarasota, Fla 
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Transseptal Fracture Dispitacement 
Approach for Treatment of Pituitary 
Lesion 


To the Editor.—The transseptal trans- 
sphenoidal approach for pituitary sur- 
gery, although an excellent-route, pro- 
duces the common rhinological com- 
plication, septal perforation.’ Various 
authors have modified the technique to 
improve on exposure of the pituitary 
fossa, as well as to prevent cosmetic 
deformity, to avoid nasal septal perfo- 
ration, to reduce operating time, and to 
facilitate technique. Some of the var- 
ied approaches that have been at- 
tempted are the external rhinoplasty 
approach,’ the transseptal approach,’ 
and the columellar flap technique.* 
However, in all of these techniques, 
septal perforation continues to pose a 
problem. 

Our technique is a modification of 
the endonasal transseptal approach, 
wherein septal perforation is avoided. 


Technique.—The patient is anesthetized, 
positioned, and draped. A Killian’s incision 
is made on the left side after infiltration of 
the nasal septum. An anterior tunnel is 
made under the mucoperichondrium of the 
septal cartilage. As the dissection proceeds, 
the anterior tunnel is converted to a poste- 
rior tunnel by raising the mucoperichon- 
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drium of the perpendicular plate of the 
ethmoid and vomer. An inferior tunnel is 
then made along the floor of the nose by 
elevating the mucosa of the floor of the nose. 
The anterior and infemor tunnels are con- 
nected by sharp dissection. The left side of 
the sphenoid rostrum is identified, and the 
transsphenoidal speculum is introduced be- 
tween the flap and septum on the left side, 
such that its tip reaches the sphenoid ros- 
trum. The speculum is gradually opened 
and the thin bony septum fractures to the 
right, exposing the anterior and inferior 
walls of the sphenoid simuses. If there is any 
question regarding location, a lateral roent- 
genogram is taken. The surgical microscope 
is positioned and the mucosa over the ante- 
rior and inferior walls of the sphenoid 
sinuses is elevated. The sphenoid crest and 
rostrum are removed with a forward- 
grasping forceps, thusentering one or both 
of the sphenoid sinuses. The opening is en- 
larged using Kerrison’s rongeurs and the 
neurosurgical procedure is performed, af- 
ter which the transsphenoidal speculum is 
removed. The mucosal incision is sutured 
with absorbable sutures, the bony septum is 
repositioned with Ashe’s septal forceps, 
and the nasal cavities are packed with 
medicated ribbon gauze. 


Comment.—From November 1989 
until May 1990, endonasal transseptal 
procedures were performed on 14 pa- 
tients requiring surgery of the pitu- 
itary gland. On follew-up, none of the 
patients developed septa! perforation. 
One patient developed vestibulitis 
postoperatively, which healed with lo- 
cal application of neosporin ointment, 
because of the trauma of applying the 
transsphenoidal speeulum. 

Since no part of the bony or carti- 
laginous septum is removed and a flap 
is elevated only on one side of the 
nasal septum, septal perforation is 
avoided. The procedure is technically 
simple, reduces operating time, and 
provides good visualization of the 
pituitary gland. 

ANAND JOB, MS, DLO 
SIDDARTHA GOSH, MS 
TH@MAS JOSEPH, MS 
Vellore, South India 
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Facial Palsy Following Local 
Anesthetic Infiltration for Middle Ear 
Surgery 


To the Editor.—Facial palsy following 
tympanomastoid surgery has recently 
been reported! due to local anesthetic 
effect. This has been attributed to the 
possible dehiscent facial canal in the 
middle ear. We have also seen patients 
with facial palsy following local anes- 
thetic infiltration during middle ear 
surgery. We were, however, quite con- 
vinced of the integrity of the facial ca- 
nal during surgery. The possible ex- 
planation is the effect of local anes- 
thetic on the facial nerve at the level of 
the stylomastoid foramen. During pa- 
rotid gland surgery, the facial nerve is 
identified as following the posterior 
belly of the digastric muscle and the 
external ear cartilage pointer. Hence, 
it is postulated that whenever local 
anesthetic is infiltrated near the mas- 
toid tip for postaural or at the inferior 
osseocartilaginous junction for per- 
meatal surgery, the local anesthetic 
seeps out to affect the facial nerve. In- 
terestingly, in two patients there was 
a history of Bell’s palsy that had re- 
covered spontaneously. Hence, as a 
policy, it may be advisable to use 
adrenalin infiltration alone to raise the 
flap and achieve hemostasis in patients 
where the surgery is done under gen- 
eral anesthesia. In patients where sur- 
gery is done under local anesthesia, it 
is useful to check for facial palsy after 
infiltration, before performing the sur- 
gery. 

R. RAMAN, MS, DLO 

ANAND JOB, MS, DLO 

Vellore, South India 
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Pseudocyst of the Auricle 


To the Editor.—The article by Cohen 
and Grossman! on the “Pseudocyst of 
the Auricle” was very good. However, 
their conclusion that “corticosteroids 
do not play a role in the management 
of pseudocyst of the auricle” based on 
two cases, one by systemic treatment 
and another by intralesional injection, 
seems to be contrary to my experience 
with the latter. The technique used is 
to first cleanse the area with an anti- 
septic, then inject a local anesthetic 
with epinephrine into the skin overly- 
ing the swelling. A 22-gauge needle is 
then inserted into the pseudocyst and 
the fluid is aspirated. The first syringe 
is removed and a second syringe with 
the steroid is attached. The cavity is 
then flushed with triamcinolone ace- 
tonide suspension (10 mg/mL) (Kena- 
log 10) through the same needle that 
was left in place. The cavity is then as- 
pirated once more to remove the excess 
steroid. Occasionally, pressure may 
have to be applied to tne needle site 
after its withdrawal because of bleed- 
ing. This condition usually clears 
promptly. 

In the past 20 years, I nave seen over 
a half dozen of these patients and 
treated most of them with injection of 
steroid into the pseudocyst, with good 
results in all but one patient; that case 
having resulted in a thickened carti- 
lage. Another patient did require a 
second injection, with resolution. 

This technique met the following 
outcome criteria of Cohen and Gross- 
man “(1) resolution of the lesion with- 
out recurrence and (2) structural and 
cosmetic preservation of the architec- 
ture of the external ear.” 

WALTER K. W. Younc, MD 
Honolulu, Hawaii 
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News and Comment 


Tinnitus °91. The Fourth Interna- 
tional Tinnitus Seminar will be held in 
Bordeaux, France, from August 27 
through 30, 1991. This seminar is the 
continuation of the seminars held in 
New York, NY (1979 and 1983), and 
Miinster, Federal Republic of Ger- 
many (1987). Since the last seminar, 
progress has been made in the objec- 
tive assessment of tinnitus and the 
study of experimental models offering 
new research perspectives. Thus, the 
seminar in Bordeaux will be an oppor- 
tunity to exchange information on new 
developments and consider their clin- 
ical relevance. 

The scientific program will consist of 
invited lectures and free communica- 
tions in the following areas: acoustic 
perception and tinnitus, objective as- 
sessment of tinnitus, peripheral and 
central neurophysiological processes 
such as the example of pain, functional 
neuroanatomy, and plasticity, experi- 
mental models, pharmacological as- 
pects, the effects of acoustic and elec- 
tric stimulations, psychological as- 
pects, and prevention, patient 
management, and alternative treat- 
ments. For information from the Sci- 
entific secretariat, contact Jean-Marie 
Aran, Unité INSERM 229, Audiologie 
Expérimentale, Hopital Pellegrin, 
Place Amélie-Raba-Léon, 33076 Bor- 
deaux Cedex, France; (33) 56 24 20 47; 
fax (33) 56 96 29 84. For further infor- 
mation concerning the organization, 
contact Société Alliance, 11, rue Blanc 
Dutrouilh, 33000 Bordeaux, France; 
(33) 56 44 37 78; fax (33) 56 52 90 93. 


International Seminar on Head and 
Neck Cancer.—A seminar on head and 
neck cancer featuring discussions of 
surgical treatment, reconstruction, ir- 
radiation, and chemotherapy will be 
held at the Kibbutz Kiryat Anavim 
Guest House in the Judean Hills (near 
Jerusalem, Israel) from October 6 
through 11, 1991. The seminar aims to 
combine the scientific program with 
sightseeing in Israel and strengthen- 
ing professional ties between doctors 


from all over the world. For further 
information, contact Yuval Zohar, MD, 
c/o International Ltd, PO Box 29313, 
611292 Tel Aviv, Israel; 972-3-510-2538; 
fax, 972-3-660604; telex; 33554 INTUR 
IL. 


International Congress of Otorhino- 
laryngological Societies.—The Seventh 
Asia-Oceania Congress of Otorhino- 
laryngological Societies will be held 
from December 2 through 5, 1991, in 
Hong Kong. Over 500 professionals, 
surgeons, teachers, and researchers, 
representing 42 countries, have al- 
ready signed up for this event. The 
main aims of the congress are the in- 
ternational exchange of information 
and communication at the interna- 
tional level, the exchange of knowledge 
between the top professionals from 
both developed and developing coun- 
tries, and the initiation of business and 
social contacts. The Grand Foyer of the 
Hong Kong Convention and Exhibi- 
tion Centre will house over 50 stands 
showing the latest in equipment, 
books, drugs, and instruments. A post- 
congress seminar with a complemen- 
tary scientific program will be held in 
Beijing, China, on December 7 and 8, 
1991. Those attending will have the 
opportunity to explore China on spe- 
cial tours arranged to coincide with the 
seminar, organized by the Hong Kong 
Medical Association and the Chinese 
Otorhinolaryngological Society. For 
further information, contact Congress 
Secretariat, The Seventh Asia- 
Oceania Congress of Otorhinolaryn- 
gological Societies, 1/F 57 Wyndham 
St, Central, Hong Kong; (852) 8104577, 
8104578, 5253271, 5248779; fax (852) 
8400564. 


Politzer Society Announces Confer- 
ence.—The Politzer Society announces 
that it is organizing the Internation- 
al Conference on the Reality in Ear 
Surgery and Otoneurosurgery, which 
will be held from June 16 through 21, 
1991, in Maastricht, the Netherlands. 
Among the topics to be discussed are 
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immunology and ear surgery, pediatric 
otology and ear surgery, implants in 
middle ear surgery, obliterative tech- 
niques, and the skull base-and otoneu- 
rosurgery. The conference will pro- 
mote integration of existing knowl- 
edge and experience and will stimulate 
research on improved treatment of the 
patient with ear disease. For further 
information on the scientific program, 
contact Professor Dr E. Marres, Con- 
ference Chairman, ENT Department, 
Academic Hospital Maastricht, PO 
Box 1918, 6201 BX Maastricht, the 
Netherlands; (31) 43 862212; fax (31) 80 
601159. For registration mformation, 
contact the Conference Secretariat, 
Van Namen & Westerlaken, PO Box 
1558, 6501 BN, Maastricht, the Neth- 
erlands; (31) 80 234471. 


Microscopic Endolaryngeal Surgery.— 
The Office of Continuing Medical Edu- 
cation of the University of Michigan 
Medical School is sponsoring an up- 
coming conference entitled “Micro- 
scopic Endolaryngeal Surgery: New 
and Advanced Techniques of Diagno- 
sis and Treatment.” This ceurse, which 
will be held from June 13 through 15, 
1991, at The Towsley Center, Univer- 
sity of Michigan, Ann Arbor, is pre- 
sented by the Department of Otolaryn- 
gology-Head and Neck Surgery, Uni- 
versity of Michigan, and is designed to 
show by lecture and hands-on demon- 
stration the newest clinica! techniques 
for diagnosing disturbances of the lar- 
ynx and voice and how to treat these 
disorders. The techniques include en- 
doscopic, laser, and open procedures. 
The course directors are Michael Ron- 
tal, MD, and Eugene Rontal, MD, De- 
partment of Otolaryngology-Head 
and Neck Surgery. Approximately 20 
hours of Category 1 credit will be 
offered. For further information, con- 
tact Julie Jacobs, Office of Continuing 
Medical Education, G-1100 Towsley 
Center-Box 0201, University of Michi- 
gan Medical School, Ann Arbor, MI 
48109-0201; (313) 763-1400. 
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In Bronchitis and Otitis Media* 


ONCE-A-DAY 


SUPRAX 


cefixime/Lederle 


COVERAGE”“AND 

CONVENIENCE“ 

NO OTHER ORAL 
ANTIBIOTIC 
CAN OFFER 


e Broad in vitro' spectrum”? 
e Highly active against key respiratory pathogens"’° 
e Proven effective in clinical trials*"-"° 














* Due toxsusceptible organisms. 
t Although a useful guide, in vitro activity may not correlate with clinical response. 
SUPRAX may be:administered as a single dose, once a day, or in divided doses bid if preferred. 


References: 1. Data on file, Lederie Laboratories, Pearl River, NY. 2. Neu HC: Beta-lactamase stability of cefixime. /nternal Medicine 1990;11:57-71. 3. A national study of consumer experience with antibiotic 
therapy. Princeton, NJ, The Gallup Organization, Inc., July 1989. Data on file, Lederle Laboratories, Pear! River, NY. 4. Cockburn J, Gibberd RW, Reid AL, et al: Determinants of non-compliance with short term 
antibiotic s. Br Med J 1987:295:814-818. 5. Hussar DA: Importance of patient compliance in effective antimicrobial therapy. Pediatr Infect Dis J 1987;6:971-975. 6. Greenberg RN: Overview of patient 
compliance with medication dosing: A literature review. Clin Ther 1984;6:592-599. 7. Neu HC, Chin N-X. Labthavikul P: Comparative jn vitro activity and 6-lactamase stability of FR 17027, a new orally active 
cephalosporin. Antimicrob Agents Chemether 1984;26:174-180. 8. Neu HC: /n vitro activity of a new broad spectrum, beta-lactamase-stable oral cephalosporin, cefixime. Pediatr Infect Dis J 1987;6:958-962. 9. 
Sanders CC; G-lactamase stability and in vitro activity of oral cephalosporins against strains possessing well-characterized mechanisms of resistance. Antimicrob Agents Chemother 1989;33:1313-1317. 10. 
Pichichero ME: Cefixime multicenter natienal otitis media study, in The Contemporary Treatment of Otitis Media 1990. Lederle Laboratories. Data on file, Lederle Laboratories, Pearl River, NY. 11. Howie VM, Owen 
MJ: Bacterielogic and clinical e of cefixime compared with amoxicillin in acute otitis media. Pediatr Infect Dis J 1987;6:989-991. 12. Verghese A, Roberson D, Kalbfleisch JH, et al: Randomized comparative 
ae ha versus cephalexin in acute bacterial exacerbations of chronic bronchitis. Antimicrob Agents Chemother 1990;34:1041-1044. 13. Kiani R, Johnson D, Nelson B: Comparative, multicenter studies of 
and amoxicillin in the treatment of respiratory tract infections. Am J Med 1988;85:6-13. 


Please see brief summary of Prescribing Information on adjacent page. 


SUPRAX® cefixime/Lederle 
BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and neg- 
ative strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase 
positive), and Streptococcus pyogenes.* 

Note: For information on otitis media caused by Streptococcus pneumoniae, see 
CLINICAL STUDIES section. 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneu- 
moniae and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its 
susceptibility to SUPRAX. Therapy may begin while waiting for study results and may 
be adjusted when results are known. 

Pharyngitis and Tonsillitis caused by S pyogenes. 

Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, 
including the prophylaxis of rheumatic fever. SUPRAX is generally effective in 

the eradication of S pyogenes from the nasopharynx; however, data establishing 
the efficacy of SUPRAX in the subsequent prevention of rheumatic fever are not 
available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus 
mirabilis. ; 

“Efficacy for this organism was studied in fewer than ten patients with otitis media. 
CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 
34%, B catarrhalis from 15%, and S pyogenes from 4%. 

The overall response rate of S pneumoniae to cefixime was approximately 10% 
lower and that of H influenzae or B catarrhalis approximately 7% higher (12% when 
beta-lactamase positive strains of H influenzae are included) than the response rates 
of these organisms to the active control drugs. 

In these studies, patients were randomized and treated with either cefixime at dose 
regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- 
nine to 70% of the patients in each group had resolution of signs and symptoms of oti- 
tis media when evaluated two to four weeks posttreatment, but persistent effusion was 
found in 15% of the patients. When evaluated at the completion of therapy, 17% of 
patients receiving cefixime and 14% of patients receiving effective comparative drugs 
(18% including those patients who had H influenzae resistant to the control drug and 
who received the control antibiotic) were considered to be treatment failures. By the 
two- to four-week follow-up, a total of 30% to 31% of patients had evidence of either 
treatment failure or recurrent disease. 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'®’ Cefixime'® Control'®’ 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) 1/1) 
Moraxella (Branhamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


‘®) Number eradicated/number isolated. 

(b An additional 20 beta-lactamase positive strains of H influenzae were isolated, but 
were excluded from this analysis because they were resistant to the control antibi- 
Otic. In 19 of these the clinical course could be assessed, and a favorable outcome 
occurred in 10. When these cases are included in the overall bacteriological evalua- 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered 
to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 

CONTRAINDICATIONS 
Known allergy to cephalosporins. 

WARNINGS 
BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY 

SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVI- 

OUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, 

OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN TO PENICILLIN- 

SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- 

HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY 

DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 

OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, 

DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS 

MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY 

MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 

ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY 

MANAGEMENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is a primary cause of severe antibiotic-associated diarrhea includ- 
ing pseudomembranous colitis. Pseudomembranous colitis has been reported with 
the use of SUPRAX and other broad-spectrum antibiotics (including macrolides, 
semisynthetic penicillins, and cephalosporins). It is important to consider this diagno- 
Sis in patients who develop diarrhea in association with antibiotic use. Symptoms of 
pseudomembranous colitis may occur during or after antibiotic treatment and may 
range in severity from mild to life threatening. Mild cases usually respond to drug dis- 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- 
trolyte, and protein supplementation. When the colitis is not relieved by drug discontin- 
uance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
should be excluded. 


PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If 
superinfection occurs, take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX‘(cefixime) in 
patients with renal impairment and those undergoing continuous ambulatory peri- 
toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION. ) 

Prescribe cautiously in patients with a history of gastrointestinal disease, particularly 
colitis. 

Drug Interactions: No significant drug interactions have been reported to date. 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine 
may occur with tests using nitroprusside but not with those using nitroferricyanide. 

SUPRAX administration may result in a false-positive reaction fonglucose in the 
urine using Clinitest®,** Benedict's solution, or Fehling’s solution. Use glucose tests 
based on enzymatic glucose oxidase reactions (such as Clinistix®**or Tes-Tape®**). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs 
test may be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Althougtnno lifetime animal 
studies have been conducted to evaluate carcinogenic potential, namutagenic poten- 
tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealed 
no fertility impairment in rats at doses up to 125 times the adult therapeutic dose. 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been per- 
formed in mice and rats at doses up to 400 times the human dose and have revealed 
no evidence of harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during tabor and delivery. 
Treatment should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Con- 
sider discontinuing nursing temporarily during treatment with this drug. 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 

6 months have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
stools, in pediatric patients receiving the suspension, was comparable to adult 
patients receiving tablets. 

ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild amd transient 
nature. Less than four percent (3.8%) of patients in the US trials discontinued therapy 
because of drug-related adverse reactions. Commonly seen adverse reactions in US 
trials of the tablet formulation were gastrointestinal events, which were reported in 
30% of adult patients on either the bid or the qd regimen. Clinically mild gastrointesti- 
nal side effects occurred in 20% of all patients, moderate events occurred in 9% of all 
patients, and severe adverse reactions occurred in 2% of all patients. Individual event 
rates included diarrhea 16%, loose or frequent stools 6%, abdominai pain 3%, nausea 
7%, dyspepsia 3%, and flatulence 3%. The incidence of gastrointestinal adverse reac- 
tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
sion was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX 
was discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembra- 
nous Colitis, and a few required hospitalization. 

The following adverse reactions have been reported following theuse of SUPRAX. 
Incidence rates were less than 1 in 50 (less than 2%), except as noted above for gas- 
trointestinal events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
vomiting. Several cases of documented pseudomembranous colitis were identified 
during the studies. The onset of pseudomembranous colitis symptoms may occur dur- 
ing or after therapy. 

Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, ancpruritus. Ery- 
thema multiforme, Stevens-Johnson syndrome, and serum sicknesshave been 
reported rarely. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 

Renal: Transient elevations in BUN or creatinine. 

Central Nervous System: Headaches 3%; dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and 
eosinophilia. Prolongation in prothrombin time was seenrarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxicepidermal 
necrolysis, superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, 
including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced (see DOSAGE AND 
ADMINISTRATION and OVERDOSAGE). If seizures associated with drug therapy 
occur, discontinue drug. Administer anticonvulsant therapy if clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, ele- 
vated LDH, pancytopenia, neutropenia, agranulocytosis. 

OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is 
not removed in significant quantities from the circulation by hemodialysis or peritoneal 
dialysis. Adverse reactions in small numbers of healthy adult volunteers receiving sin- 
gle doses up to 2 g of SUPRAX did not differ from the profile seen in patients treated at 
the recommended doses. 

“*Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laborato- 
ries, Inc. Tes-Tape is a registered trademark of Eli Lilly and Company. 
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Join. Dr DeBakey. 





Jon The AMA. 


‘This is a time when we need a unifying profession and our relationship with our 
force in the medical profession very badly. a à And that’s what the American 

“As a member of the AMA, I'm part of an Medical Association is all about.” 
organization that’s involved in my life work Join Dr. Michael E. DeBakey, Chancellor 
and through it, I feel I have a relationship and Chairman, Department of Surgery, 
with ether doctors Together, we're all work- Baylor College of Medicine, in the AMA. 
ing toward the improvement of the medical Call this toll ‘free number now. 


LOUO-AMA3211 


American Medical Association “#7 
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All roads lead to BECONASE. 


HOW MANY UNITS 
OF BECONASE 
CAN YOU FIND? 


Take a closer look. 

How many units of BECONASE 
(compact actuator, aqueous, 
and refill forms) can you find 

on this page? Send answers 

by 6/15/91 to BECONASE 
DRAWING, c/o A&H, W104, 
Five Moore Drive, Research 
Triangle Park, NC 27709, or 
ask your A&H representative 
for entry card. Eachecorrect 
answer will make you eligible 
for grand-prize drawing of a 
$3,000 contribution in your 
name to the health-care charity 
of your choice. Winners will be 
notified by 7/1/91. Hint: there 
are between 1 and 60 units 
shown. Enter as many 

times as 
you like. 


(BECLOMETHASONE DIPROPIONATE, USP) 


_ALSO & 
ako NASAL SPRAY, 0.042%t 
(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 


" The drawing is open only to licensed physicians residing in the United States. Employees of 
Allen & Hanburys or Glaxo Inc., their families, and Glaxo’s affiliates, subsidiaries, and 


advertising and promotion agencies may not 


enter. This offer is void where prohibited and is Allen & Hanburys 


subject to all federal, state, and local laws, DIVISION OF GLAXO INC 


* Calc i 39) a world leader in tory care 
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CLASSIFIED 
INFORMATION 


Regular Classified 1Time 3Times 

or more“ 
Cost per word $1.60 $1.45 
Minimum ad: 20 words. per issue 


*In order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 1Time 3Times 
Full page $588 $542 
Two-thirds page 504 463 
One-half page 444 409 
One-third page 353 324 
One-sixth page 235 216 
Column inch 65 55 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


Otolaryngology _ 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 


National 800-237-9851 
Florida 800-553-8288 O Local 813-443-7666 








Professional Opportunities 


BC/BE OTOLARYNGOLOGIST — Excellent op- 
portunity to join expanding two-person practice in 
Pittsburgh, Pennsylvania. Established general ENT 
practice is affiliated with two major teaching hospi- 
tals and includes high-volume head and neck onco- 
logic and reconstructive surgery. Interest or fellow- 
ship training in neurotolagy a plus. Convenient 
access to excellent schools and quality affordable 
housing. Please reply to: Kelly McMahon, Daniel 
Stern and Associates, Suite 240, 211 North Whitfield 
Street, Pittsburgh, PA 15206. (800) 438-2476 or (412) 
363-9700. 


OTOLARYNGOLOGIST — BC/BE to join medical 
staff of 135-bed hospital located in beautiful south- 
ern Indiana, minutes from Indianapolis and Louis- 
ville. Excellent surgical facilities include CO2 laser: 
large referral base. Send CV to: Box #413, c/o 
AOTO. 


NORTH CAROLINA — NATIONWIDE. Group/solo 
opportunities. Excellent compensation. Dr. Len 
Goodman, 5600 Executive Center Drive, #102, 
Charlotte, NC 28212. (704) 536-2527. 


EIGHT, NEW ENT OPENINGS. Group, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call: HealthSearch USA, 
(800) 899-2200. 1438 West Broadway, #B210, Tempe, 
AZ 85282. 


Professional Opportunities 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. : 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1034 Grove Street, 
Meadville, PA 16335. 


ARIZONA — Thomas-Davis Medical Centers, PC, a 
rapidly expanding multi-specialty group practice of 
150 plus physicians in Tucson, Phoenix and Green 
Valley, has otolaryngology positions available. 
Excellent benefits and profit sharing shareholder. 
Fee-for-service, as well as physician-owned HMO. 
Must be board-certified or board-eligible. Call or 
write: Bill De Long, (800) €58-9166 at Thomas-Davis 
Medical Centers, PC, P.O. Box 12650, Tucson, AZ 
85732. 








NEW ENGLAND 
SEA COAST COMMUNITY 


A fully accredited 130-bed hospital located 1% 
hours from Boston seeks a board-certified/ 
-eligible otolaryngologist who is interested in pri- 
vate fee-for-service practice. Coverage available. 


Financial assistance provided. Great beaches, 
sailing and fishing. Excellent schools in a safe, 
wholesome environment. Call or send CV to: 


PRESIDENT 


FALMOUTH HOSPITAL 
100 TER HEUN DRIVE, FALMOUTH, MA 02540 


OTOLARYNGOLOGIST—Premier fee-for-service, 
52-year-old multi-specialty group in central New 
York seeks BC/BE otolaryngologist to join existing 
department. Guaranteed salary with two years to 
shareholder status. Cost accounted production 
incentive formula. Reply: Box #412, c/o AOTO. 









— OTOLARYNGOLOGIST — 


Board-certified/board-eligible physician 
interested in adult ENT to join busy single 
practice. New office. Hospitals offer nasal 
endoscopy, CO, and Yag lasers. 

Please send CV to: 


Frances B. Ehart 
Suite 17, 1701 Augustine Cut-Off 
Wilmington, DE 19803 









OBERLIN, OHIO multi-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 
44074. 





PLEASE NOTE— Address replies to box number 
ads as follows: Box number, ,c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 















All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are National 800-237-9851: in Florida 800-553-8288; Local 813-443-7666. Please do 
not senc classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


inquiries about “BOX NUMBER" advertisements: All replies must be in writing and must cite the box 


mumber in the ad. Example: 


, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology 


Professional Opportunities _ 


BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main climic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 
(501) 782-2071. 


Otolaryngology/Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 


Surgery seeks fellowship trained head amd neck 
surgeon to lead head and neck surgery program. 


New facilities, “state-of-the-art” equipment, re- 

search opportunities, and support available. Send 

CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 


WVU Health Science Center 
Morgantown, WV 26506 è Or call: (304) 293-3457 





OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


MAINE COAST — Private practice with cross cov- 
erage for well-qualified, motivated otolaryngologist 
to affiliate with 106-bed, modern, medical referral 
center. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


GEORGIA/NORTH CAROLINA/VIRGINIA: Lo- 
cations include popular medical community in 
Georgia; central North Carolina; Chesapeake Bay in 
Virginia; and Washington, DC suburb. Single- 
specialty groups, multi-specialty groups and solo 
opportunities. Modern facilities. Financial guaran- 
tees. Send vitae: Janet Clayton, AM Care Physician 
Search, P.O. Box 2816-AO, Durham, NC 27715. 
(800) 477-0600. 





— CONNECTICUT — 


Otolaryngologist — BC/BE to join busy, four 

member general otolaryngology group. Com- 

petitive salary and solid pension benefits. 

Modern 300 plus bed hospital. Shoreline 

community — great family area/schools. 
Direct inquiries and CV to: 


Box #414, c/o AOTO 









OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive. Corval- 
lis, OR 97330. 


OTOLARYNGOLOGIST—BC/BE for full-time 
VAMC position in beautiful Phoenix, Arizona. Active 
ENT position involves training of surgical residents. 
Direct inquiries and CV to: Gerald L. Schmitz, MD, 
Carl T. Hayden VA Medical Center, 550 East Indian 
School Road, Phoenix, AZ 85012. (602) 222-6426. 





Professional Opportunities 


BC/BE OTOLARYNGOLOGIST to join three board- 
certified otolaryngologists (one to retire soon) ina 
multi-specialty clinic of over 190 physicians in 26 
divisions. This position offers an opportunity to step 
into a ready made, high surgical volume practice 
with excellent salary (range of $110,000-$120,000 
which is negotiable for physicians with experience), 
benefits, paid malpractice insurance, and buying in 
is not required. Dakota Clinic has the latest in tech- 
nological equipment, i.e. CT and MR scanning, 
| ABR, etc. Contact: Dr. John L. Hicks, Director, 
Recruiting Division, Dakota Clinic, Ltd., P.O. Box 
6001, Fargo, ND 58108. (701) 280-3338 or (701) 
280-8520. 


North Platte, Nebraska 
Otolaryngologist needed to join busy 
general BC otolaryngologist. Opportunity 
to develop own “niche”; affiliate with pro- 
gressive 130-bed, medical referral center 
with patient base of 100,000. Current ENT 
also flies to satellite clinics within the 
region and has purchased another plane 
to accommodate new partner (pilot pro- 
vided or learn to fly). Enjoy recreational 
activities of nearby lakes, excellent hunt- 
ing and fishing; snow-skiing within easy 
driving distance. Call or send CV: 

Marcia Norrie 
Great Plains Regional Medical Center 
601 West Leota, North Platte, NE 69101 
(800) 762-7090 


BC/BE ENT PHYSICIAN: Join expanding, high 
volume, nine-member multi-specialty group. Sub- 
regional medical campus being developed. Excel- 
lent opportunity plus attractive financial package. 
Located in east-central Montana along the Yellow- 
stone River. Big Sky Country, great outdoors living. 
Good schools, a beautiful place to raise a family. 
Send CV to: Administrator, Garberson Clinic, 2200 
Box Elder, Miles City, MT 59301. 








NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northen Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 













Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 










To inquire about this and other openings 
with our successful, growing medical group, 
send CV to; Richmond Prescott, M.D., Physi- 
cian Recruiiment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Flor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 
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KAISER PERMANENTE 


Good People. Good Medicine. 


















OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible \ 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area Ww 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


y 
The Northeast Permanente Medical Group (NPMG) is seeking albboard- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in western Massachusetts. 
NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 
This opportunity offers: 4 


= Competitive salary and benefit programs. 

m Membership in a 35-physician group. 

m Rapidly growing prepaid membership. 

e An environment that encourages innovative approaches to 
health care delivery. 

= Group paid full coverage malpractice insurance. 


= Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 
Send inquiry and curriculum vitae to: 


Stacy Lundin, MD : 
NPMG Regional Office 4 
76 Batterson Park Road @ P.O. Box 4011 æ Farmington, CT 06034-4011 


An equal opportunity /affirmative action employer 





OTOLARYNGOLOGIST 













5 For 
Partnership Full-Time Position 
in 








of Choice 


Southern California Permanente Medical 
Group (SCPMG) isrecognized as the nation's largest and most respected 
physician-managec, multi-specialty medical group. Our continued growth 
has created practice opportunities in a number of prime Southern California 
locations. 


Western Michigan 




















Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Close to Lake Michigan and 
other outdoor recreational 
activities. 







HEAD & NECK SURGEONS 


We provide yeu the reedom, technology and resources to focus on quality 
patient care, the collaborative support of knowledgeable colleagues and 
the opportunity to make a significant contribution to your field. In addition, 
you will be eligible fer partnership in two years. 







Our compensation and benefits package includes: 
e Guaranteed practi andincome e Paid educational and sabbatical leaves 
e Paid malpractice insurance e Life, disability, medical and dental coverage. 





Kent Otolaryngology 






Send your curriculum vitae to: Irwin P. Goldstein, M.D., Associate Medical Associates, P.C. 
Director, SCPMG, Dept. 098, Walnut Center, Pasadena, CA 91188-8013. 
Or call: (800) 541-7846. P.O. Box 1983 






Grand Rapids, MI 49501 
Phone: (616) 459-8860 






NZ IAISER PERMANENTE 
Ih )) Southern California Permanente 
Í Medical Group 
Partrers Praeticing Good Medicine 










Otolaryngologist 


VIRGINIA 


Opportunity in southwest 
Virginia for otolaryngologist 
to provide services to 
medical service population 
of 55,000. 


Solo practice with guaran- 
teed time off. Newly 
expanding pediatric serv- 
ices. New office building 
location. Very competitive 
financial package available. 





Otolaryngologist 


Board-cetified/-eligible otolaryngologist needed as 
associate to join an active four-physician section of 
otolaryncology, practicing all aspects of modern 


Otolaryncology. 


This 200-ohysician, multi-specialty clinic serves 

as a referal center for surrounding areas of north- 
eastern Pennsylvania and the Southern Tier of New 
York Stat. Affiliated with progressive 366-bed 
hospital. state-of-the-art diagnostic and operative 
equipment available. Medical school teaching 
affiliation provides a stimulating environment. 












































Beautiful mountain plateau 
area in Virginia with large 
lake. Nearby universities 

offer educational, cultural 
and athletic opportunities. 






Area provides attractive living conditions with ample 
seasonal ~ecreation opportunities. Easy access to 
major meropolitan areas. Excellent salary and 
fringe benefits. 



















Contact: 


Medical Staff Recruitment 
PULASKI 

COMMUNITY HOSPITAL 
P.O. Box 759 

Pulaski, VA 24301 

(703) 980-6822 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 
Sayre, PA 18840 e (717) 888-5858 
ATTENTION: G.V. Ippolito, Vice President 














Professional Opportunities 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 





Faculty Positions 


bee Ne ee 
THE DIVISION OF OTOLARYNGOLOGY of the 
University of South Florida College of Medicine is 
seeking a full-time otolaryngologist, BC, with a spe- 
cial interest in otology-neurotology at the assistant 
professor level. A fellowship in otology-neurotology 
is preferred. The position is tenure earning and 
involves clinical practice, resident teaching, and 
research. Contact: Loren J. Bartels, MD, USF COM 
MDC Box 16, 12901 Bruce Downs Boulevard, 
Tampa, FL 33612. (813) 974-2411. The University of 
South Florida is an equal opportunity/affirmative 
action employer. 


DIVISION CHIEF OF OTOLARYNGOLOGY — 
Faculty position available as Professor and Chief of 
the Division of Otolaryngology at the Duke Univer- 
sity Medical Center. Candidates should have an 
established record of achievement in clinical otola- 
rynglogy, basic investigation, teaching, acquisition 
of research grants, and administration. Submit 
applications to: David C. Sabiston, Jr., MD, Profes- 
sor and Chairman, Department of Surgery, Duke 
University Medical Center, Durham, NC 27710. 








Duke University Medical Center is an affirmative 
action/equal opportunity employer. 


Computers/ Software 


Se a a ee 
AMERICAN MEDICAL SOFTWARE'’S Medical 
Office Management, Office Billing, Electronic 
Claims, Bar Coding, and Medical Records Systems 
feature easy installation-operation, advanced capa- 
bilities, and toll free support. For information, call: 
(800) 423-8836. 





















MTEL TTTE UTERO TUTTLE 


OTOLARYNGOLOGIST 


Head and Neck 
Surgeon 


To join three otolaryngologist 
practice. 


O Full range of 
otolaryngology. 


O Excellent family oriented 
community. 


O Progressive sophisticated 
medical community. 


O Surprising cultural 
activities. 


O Practice limited only by 
ability and energy. 


James R. Flynn, MD, MS, FACS 
P.O. Box 2845 
Cedar Rapids, lowa 52406 


(319) 365-9479 


VANVULUVOVA ELIDA NO ONLLIOO LLALL OLO LIOLID eee 


OTOLARYNGOLOGIST 


Busy clinical and surgical practice seeks BC/BE oto- 
laryngologist as second member of department. 


Located in the northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational and 
recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including 
paid vacation and CME; pension and profit sharing 
plans; paid malpractice; health, life and disability 
benefits. 


For further information contact: 


W. EDWIN GOULD, MD 
13986 Maple Knoll Way 
Maple Grove, MN 55369 

(612) 420-5700 





Recruitment for 


Head and Neck Oncology Surgeon 


Position became available December 1990 


UNIVERSITY OF TEXAS SYSTEM 
M.D. ANDERSON CANCER CENTER 


Position available for a full-time assistant professor in the Department of 
Head and Neck Surgery, University of Texas M.D. Anderson Cancer Center 
in the Medical Center of Houston, Texas. The position offers excellent 
opportunities for clinical and academic growth in the field of head and 
neck oncologic surgery. The opening for this position is immediate. 


Candidate must have experience in head and neck surgical oncology. 
Subspecialization training preferred but not mandatory. 


Interested candidates please send curriculum v'tae to: 


M.D. ANDERSON CANCER CENTER 


Department of Head and Neck Surgery 
Attention: Helmuth Geopfert, MD, Professor and Chairman 


1515 Holcombe Boulevard @ Houston, TX 77030 
FAX: (713) 794-4662 @ For more information call: (713) 792-6920 


The University of Texas M.D. Anderson Cancer Center 
is an equal employment opportunity employer. 





For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
State-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a partofa _ 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find out more, 
contact... 


Sioux Empire 
Medical Center 


= E Carl Hinson 
EP 1200'S. Euclid Ave. 
Suite 320 MBI 


/ 
vg Y Sioux Falls, SD 57105 


< 1-800-468-3333 





INTERMOUNTAIN WEST 
— BOISE — 


Otolaryngology 


Bedroom community of Boise 
with unparalleled recreational op- 
portunities. Boise Philharmonic, 
ballet, opera, theatre, wild rivers, 
forests, world class skiing. 300 
days of sunshine per year. 


Tremendous need. Full support 
of hospital and medical com- 
munity. Excellent financials, 
call/coverage available. 


For more information on this 
opportunity call Gerry Weipert 
or Lance Blakley at: (800) 876- 
0500 or (214) 444-2200. Or send 
your CV to: 


Merritt, Hawkins 
& Associates 
222 W. Las Colinas Blvd. 
Suite 1920 
Irving, TX 75039 
Please reference 736. 


Fellowship 


In 
Head and Neck 
Oncologic 
Surgery 


Beginning July 1991 


This is a one-year 
Clinical Fellowship 
approved by the 
Joint Council for Approval 
of Advanced Training 
in Head and Neck 
Oncologic Surgery. 


Address inquiries to: 


Jesus E. Medina, MD 
F.A.C.S. 
UNIVERSITY OF 
OKLAHOMA 
Department of 
Otorhinolaryngology 
P.O. Box 26901 
Oklahoma City, OK 73190 





Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOGY 


Aone year fellowship in otology is available 
immediately. This fellowship wil! include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 
oto-neuro surgical center. A stipend and 
insurance package is available. 
Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 
SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 


PEDIATRIC 
OTOLARYNGOLOGY 
FELLOWSHIP 


July 1, 1992 
Children’s Hospital 
Boston, Massachusetts 


Contact: 
Gerald B. Healy, MD 
Children’s Hospital 

300 Longwood Avenue 
Boston, MA 02115 


Research Fellowship 


Otolaryngology 


Wayne State University 
Detroit, Michigan 


Research fellowships are available far indi- 
viduals preparing for academic careers in 
otolaryngology. The first is a two-three 
month award to mecical students interested 
in pursuing a Career in academic otolaryn- 
gology. The second is a fellowship for a 
basic scientist who nas recently received a 
PhD in an otolaryngology-related field. Fel- 
lowships begin on July 1, 1991. Student 
awards are offered July 1991 - June 1992. 


Research opportunities are available in the 
following areas: tumor preparation, cell cul- 
ture, flow cytometry, biochemistry of the 
inner ear, olfactory physiology, energy- 
linked transport in the inner ear, cancer 
immunology, deglutition, mucosal immuno- 
logy, psychosocial interventions of cancer 
patients, cancer cell biology, vestibular 
physiology. 

For details, write to: 

Robert Mathog, MD 

Chairman, Otolaryngology 


Wayne State University 
540 East Canfield - 5E UHC 
Detroit, MI 48201 


Wayne State University is an equal 
opportunity/affirmative action empleyer. 
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Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 


procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 


of Memphis 
Department of Otolaryngology 


Le Bonheur Children’s Medical Center 


Memphis, TN 38103 





Otology, Neurotology 


and Skull Base 
Surgery Fellowships 


/VEl 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is offered by 
the Michigan Ear Institute in con- 
junction with Providence Hospital, 
Southfield. Michigan. Two positions 
are available annually for a period 
of one year commencing July 1st of 
each year. 


A strong otology residency training 
experience is required and the 
candidate must be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 


For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, MI 48018 
(313) 476-4622 

FAX: (313) 476-7390 





































Pediatric 


Otolaryngology 
Resident Rotation 


Opportunity 


CHILDREN’S 
HOSPITAL 


Los Angeles 
California 


Specialized training is available 
in pediatric broncho- 
esophagoscopy under the 
direction of Jerome Thompson, 
MD, Acting Head, Division of 
Otolaryngology. Immediate 
openings available. Living 
quarters provided. Paid stipend 
for PG-III or IV Level; 1-3 
month rotations. 


Kindly respond to: 


Academic Appointment 


ASSISTANT PROFESSOR 
OTOLARYNGOLOGY 


Queen's University, Ontario, Canada 





Applications are invited for the position 
of an academic otolaryngologist at 
Queen's University. The qualitied 
applicant shall hold fellowship training/ 
certification or equivalent in-either head 
and neck oncology or otolegy, a rele- 
vant background in teaching and 
research, and be eligible for icensure in 
Ontario, Canada. Candidates of either 
sex are equally encouraged to apply. 
Nominations and applications, including 
curriculum vitae, should be directed to: 


Dr. Stephen F. Hall 
Head, Department of Otolaryngology 


QUEEN'S UNIVERSITY 
c/o Murray Buildi 
Hotel Dieu Hospita 
Kingston, Ontario 
K7L5G2 CANADA 













































Kingston is a university c ty on the 
northeast shore of Lake Ortario. It is 
close to Ottawa, Toronto ane Montreal. 
The fresh-water sailing is world 
renowned. 


4650 SUNSET BOULEVARD 
BOX 58, LOS ANGELES 
CALIFORNIA 90027 
(213) 669-4667 








This position will be available until filled 
or withdrawn. 





CHAIRPERSON 


Department of Otolaryngology 
and Maxillofacial Surgery 


The University of Cincinnati College of Medicine is seeking applicants for 
the position of Chair of the Department of Otolaryngology and Maxillofacial 
Surgery. The department is highly regarded for its outstanding climical and 
educational services on the broad range of diseases of the head anc neck in 
adults and children, and is noted for exemplary research in the area of 
sensory physiology. 

The position will be filled by an individual who has demonstrated abilities 
in leadership and administration. A strong commitment to expanding the 
research activities of the department is particularly sought in addition to 
support of the clinical and teaching activities of the department. The 
Chairperson will be expected to provide leadership in program development 
in all areas of otolaryngology and maxillofacial surgery. Areas of particular 
interest for further development include geriatric otolaryngolegy and 
neuroscience. 

Applications are invited from otolaryngologists who have a record of 
achievement in research, education, and clinical activity. Please send 
CV/bibliography and the names of at least three references to: 






Dr. Richard H. Bell, Jr. 
Chairman, Otolaryngology and Maxillofacial Surgery Search Committee 
Department of Surgery 
UNIVERSITY OF CINCINNATI COLLEGE OF MEDICINE 
231 Bethesda Avenue, Cincinnati, OH 45267-0558 


Affirmative Action/Equal Opportunity Employer 
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HISMAN 


CASTEMIZOLE) ** 


Before prescribing, please consult complete prescribing information of which the following is 
a brief summary. 


DESCRIPTION: HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in 
scored white tablets for oral use. 


CONTRAINDICATIONS: HISMANAL is contraindicated in patients with known hypersensitivity 
to astemizole or any of the inactive ingredients. 


PRECAUTIONS: General: Caution should be given to potentiakanticholinergic (drying) 
effects in patients with lower airway diseases, including asthma_Caution should be used in 
patients with cirrhosis or other liver diseases (See Clinical Pharmacology section). HISMANAL 
does not appear to be dialyzable. Caution should also be used when treating patients with 
renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following 
information and instructions. Antihistamines are prescribed to reduce allergic symptoms. 
Patients should be questioned about pregnancy or lactation before starting HISMANAL therapy, 
since the drug should be used in pregnancy or lactation only if the potential benefit justifies 
the potential risk to fetus or baby (see Pregnancy subsection). Patients should be instructed 

1) to take HISMANAL only as needed, 2) not to exceed the prescribed dose, and 3) to take 
HISMANAL on an empty stomach, e.g., at least 2 hours after a meal. No additional food should 
be taken for at least 1 hour post-dosing. Patients shauld also be imstructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct sunlight, 
and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has 
not been revealed in rats given 260x the recommended human dose of astemizole for 24 
months, or in mice given 400x the recommended human dose for 18 months. Micronucleus, 
dominant lethal, sister chromatid exchange and Ames tests of astemizole have not revealed 
mutagenic activity. Impairment of fertility was not observed in male or female rats given 200x 
the recommended human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits gven 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended 
human dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x 
the recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed 
in rats or rabbits administered 50x the recommended human dosz. There are no adequate and 
well controlled studies in pregnant women. HISMANAL should bewsed during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. Metabolites may remain in the 
body for as long as 4 months after the end of dosing, calculated on the basis of 6 times the 
terminal half-life (See Clinical Pharmacology section). 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because. 
certain drugs are known to be excreted in human milk, caution should be exercised when 
HISMANAL is administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been i 
demonstrated. 


ADVERSE REACTIONS: The reported incidences of adverse reactions listed in the following 
table are derived from controlled clinical studies in adults. In these studies the usual 
maintenance dose of HISMANAL® (astemizole) was 10 mg once daily. 


Percent of Patients Reporting 
Controlled Studies” 


Hismanal Placebo Classical** 
(N = 1630) (N = 7109) (N = 304) 
ADVERSE EVENT % Ww % z” 


Central Nervous System 










































Drowsiness 7.1 6.4 22.0 
Headache 6.7 9.2 3.3 
Fatigue 4.2 1.6 11.8 
Appetite increase 3.9 14 0.0 
Weight increase 3.6 0.7 1.0 
Nervousness 2.1 12 0.3 
Dizzy 2.0 18 1.0 
Gastrointestinal System 
Nausea 2.5 29 13 
Diarrhea 1.8 28 0.7 
Abdominal pain 1.4 12 07 
Eye, Ear, Nose, and Throat 
Mouth dry S27 
Pharyngitis Lidl 
Conjunctivitis 1.2 
Other 






a 
N] 


Arthralgia 
*Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N = 100); Pheniramine Maleate (N = 47); 
d-Chlorpheniramine (N = 20) 
Adverse reaction information has been obtained from more than 7500 patients in all clinical 
trials. Weight gain has been reported in 3.6% of astemizole treated patients involved in 
controlled studies, with an average treatment duration of 53 days. In 46 of the 59 patients 
for whom actual weight gain data was available, the average weight gain was 3.2 kg. 
Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bromchospasm, depression, 
edema, epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. Marketing 
experiences include isolated cases of convulsions. A causal relationship with HISMANAL has 
not been established. 
OVERDOSAGE: In the event of overdosage, supportive measuresanciuding gastric lavage and 
emesis should be employed. Cases of overdose have:been reported from foreign marketing 
experience. Although overdoses of up to 500 mg have been reported with no ill effects, cases 
of serious ventricular arrhythmias, including Torsades de pointes, following overdoses of — 
greater than 200 mg have been reported. Patients should be carefully observed and ECG ~ 
monitoring is recommended in cases of suspected overdose. An appropriate antiarrhythmic 
treatment may be needed. HISMANAL does not appear to be dialyzable. Care should be taken 
not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION section. Oral LDso 
values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kguin rats. In neonatal rats, the 
oral LD, was 905 mg/kg in males and 1235 mg/kg in females. 


NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 
Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


Reference: 1. Knight A: Clinical evaluation of the cemparative enset of action of astemizole, — 
terfenadine and loratadine for the treatment of seasonal allergie rhinitis. Scientific Exhibit, 
AAFP Meeting, 1990. 
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In antihistamine therapy 
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HISMANAL 


CASTEMIZOLE) ; 


Please see brief summary of prescribing information on next page. © Janssen Pharmaceutica Inc. 1991 
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Head & Neck 
Surgery 


APRIL 1991 


Hydroxyapatite Cement: 
Il. Obliteration and Reconstruction 
of the Cat Frontal Sinus 


C. D. Friedman, P. D. Costantino, K. Jones, 
L. C. Chow, H. J. Pelzer, G. A. Sisson, Sr 
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Cranial, Iliac, and Demineralized Freeze-Dried Bone Grafts 


of the Mandible in Dogs 
LTC D. E. Bach, DC, USA, MAJ L. P. A. Burgess, MC, USA, COL T. Zislis, DC, USA, 
LTC N. Quigley, DC, USA, COL J. O. Hollinger, MC, USA 
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Fibrosarcoma of the Head and Neck: The UCLA Experience 
R. J. Mark, L. Tran, J. A. Sercarz, M. Selch, T. C. Calcaterra 


Se 


Official publication for American Academy of Facial Plastic and 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery, 
and American Society of Pediatric Otolaryngology 


Volume 117, Number 4 


American Medical Association 
Physicians dedicated to the health of America 
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HOW MANY UNITS 
OF BECONASE 
CAN YOU FIND? 


Take a closer look. 
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Brief Summary of Prescribing Information 


AUGMENTIN ooir posum 


Indications and Usage: Augmentin is indicated in the treatment of infections 
caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamelia catarrhalis 
Sinusitis caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by B-lactamase-producing strains 
of pao aureus. E. coli, and Klebsiella spp. 
Urinary Tract Infections caused by 6-lactamase-producing strains of E. coll. 
_ Klebsiella spp. and Enterobacter spp j 
While Augmentin is indicated only for the conditions listed above. infections 
caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore. mixed infections caused by 


ampicillin susceptible organisms.and B-lactamase-producing organisms Suscep- 


tible to Augmentin should not require the addition of another antibiotic 


Bacteriological studies, to determine the causative organisms and their suscepti- 


bility > Augmentin, should be performed together with any indicated surgical 
procedures. 
Therapy may be instituted prior to obtaining the results from bacteriological 


and susceptibility studies to determine the causative organisms and their suscepti- 


bility to Augmentin when there is reason to believe the infection may involve 
any of the B-lactamase-producing organisms listed above. Once the results are 


- known. therapy should be adjusted, if appropriate. 
indications j 


Contra ; A history 0 allenic reactions to w peony is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ena tiee, REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


LOWING PARENTERAL THERAPY. IT HAS OCCURRED IN PATIENTS ON ORAL 


PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A HIS- 


TORY OF SENSITIVITY TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALLERGENS IF 
AN ALLERGIC REACTION OCCURS, AUGMENTIN SHOULD BE DISCONTINUED 
AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHYLACTOID 


REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- 


CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While ys pete possesses the characteristic low 
toxicity of the penicillin group of antibiotics. periodic assessment of organ 
able during prolonged therapy. 

A high shpat of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis, 

he possibility of superintections with mycotic or bacterial pathogens shouid 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the hyperuricemia present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 
Augmentin should not be co-administered with Antabuse® (disulfiram) 
perpe ee Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been performed to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
fats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin. There.are, however 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone. frequency of contractions. height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse elfects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary l - 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore 
caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin-is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9% 
nausea (3%), Skin rashes and urticaria (3%). vomiting (1%) and vaginitis (1%) 
The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 
The following adverse reactions have been reported for ampicillin class 
antibiotics: 
oer Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis, glossitis 
ack hairy tongue, enterocolitis and pseudomembranous Colitis 


Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 


ike reactions (urticaria or skin rash accompanied by arthritis/arthralgia. myalgia 
and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur, the drug should be discontinued 
unless the opinion of the physician dictates otherwise. Serious and occasional 
AS dab (anaphylactic) reactions can occur with oral penicillin (See 

rings). 
Liver: i moderate rise in SGOT. SGPT, AST, and/or ALT has been noted in patients 
teated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other ape a and some cephelo: 
te 


sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular, or mixed cholestatic-hepatocellular. Signs/symp- 


toms may appear during or after therapy and they resolve completely over time 
Hemic_and Lymphatic S a Anemia, thrombocytopenia, thrombocytopenic 
rpura, eosinophilia, leukopenia and agranulocytosis have been reported during 

herapy eld pel att These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena A slight thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 

Sentral Nervous System: Reversible hyperactivity. a eo anxiety, insomnia 
contusion avioral Changes, and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one Augmentin 250’ tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘500’ tablet every eight hours 

_ Since both the Augmentin '250' and ‘500’ tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500° tablet. Therefore, two Augmentin 
‘250' tablets should not be substituted for one Augmentin ‘500° tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component. in 
divided doses every eight hours. For otitis media. sinusitis and other more severe 
infections, the dose should be 40 mg/kg/day based on the amoxicillin componen 
in divided doses every eight hours. Also available as Augmentin ‘125 and 
‘250’ chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 

recommendations 
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CURRENT COMMUNICATIONS: 
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adjunctive mucolytic-expectorant — 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients’ relief by increasing the 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the 
sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 
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Liquefies mucus to promote sinus drainage 
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ORGANIDIN 
(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 

ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
en, cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 4th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: \odides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: \odides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 


ADVERSE REACTIONS 2 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 

Elixir—1 teaspoonful 4 times a day. 

Solution — 20 drops 4 times a day. 
Children: Up to one-half the adult dosage, based on the child's weight. 


HOW SUPPLIED 
ORGANIDIN is available as: 


Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 

Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 


Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 


Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 
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POWERFUL RELIEF WITH INCREASED NASAL AIR FLOW 


In a recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we Call improved aerodynamics. 
allergic rhinitis, Nasalide: (flunisolide) For outstanding symptomatic relief 
decreasad nasal resistance and from er rhinitis and improved 


Significently >i Bm aerodynamics, 
increased nasal Nasalide > ii. =, depend onthe effi- 
alr flow. The (flunisolide) asset" [S] syntex} cacy of Nasalide. 
ENGINEERED FOR EARLY AND SUBSTANTIAL RELIEF 
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(flunisolide) 883520" 


Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
"Spe otk Skip lycol 3350, citric acid, sodium citrate, butylated 
ydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 
Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 
Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 
Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 
Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 
Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 
In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 
increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 

Female rats receiving the highest oral dose had an increased 


incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 


reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
45% of patients). These complaints do not usually interfere with 
treatment; in only 3% of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of s% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore 
throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled 
corticosteroids, nasal septal perforations have been 
observed in rare instances. 

Systemic corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solu- 


tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 


9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. ; 
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Doctor, ~~ 
Guilty or Innocent? 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 





Case in point: 


Have you ever discussed your fees with 

another physician? Or shared your feelings 

about an HMO or PPO plan with other MDs 

in town? Unless the doctors you talked to 

were your partners, you may have violated Yy 
U.S. antitrust laws and could face criminal 
prosecution. If found guilty of price fixingor 

group boycott, you could be fined, sentenced 

and stripped of your license. 


This may be the most important book you'll ever read: 


Collective Negotiation and Antitrust 
A Guide for Physicians 


The American Medical Association, Officeof 
the General Counsel, has published this beok 
to help you avoid antitrust pitfalls and improve 4 
your ability to bargain effectively with payørs. 





To Order, Call Today: 1-800-621-8335 


Price: $5.00 (AMA Members) 
$7.50 (Non-members ) 








"DATA UPDATE: 


THE 
EXPERIENCE 
BUILDS. 


Scanning electron micrograph of 
neutrophil engulfing Candida 
albicans. Both neutrophils and 
macrophages are responsible for 
phagocytosis of invading Candida 
albicans. 


Diflucan oa 


100 mg, 200 m lets / 200 mg, 400 mg IV injectian 


Please see brief summary of prescribing information on last page of this advertisement. 





Í FFECTIVELY TREATS MUCOSAL & 
EMIC FUNGAL INFECTIONS WIT 
FEW SAFETY CONCERNS 


Pel ee f 


Neutrophil phagocytoses Candida albie 


*Due to the interim nature of these results, statistics are ot povided. Results of multicenter, open-label, 
randomized Clinical trial using Diflucan 100 mg/day for 7 days; clotrimazole 50 mg/day for 14 days. 
Results reflect clinical cure and improvement. 


‘Due to the interim nature of these results, statistics are not provided. Endoscopic cure results of a 
double-blinded, randomized trial comparing Diflucan 100 to 200 mg/day; ketoconazole 200 to 400 mg/day. 
*Open-label trial. Diflucan 100 to 200 mg/day. 


*Due to the interim nature of these results, statistics are not provided. Open-label, randomized trial. 
Clinical cure and improvement results. Diflucan 200 to 400 mg/day or amphotericin B 0.3 to 0.6 mg/kg/day. 
Multicenter, comparative study. Results reflect successful maintenance without culture confirmed 
relapse and without toxicity necessitating treatment discontinuance as evaluated at a median of 


258 days for Diflucan and 140 days for amphotericin B. Diflucan: 200 mg/day; amphotericin B: 
1 mg/kg/week. 









esophageal, and systemic candidiasis, and 


eo t ~ Provides excellent clinical success in oropharyngeal, 
cryptococcal meningitis: 
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MUCOSAL CANDIDIASIS 
OROPHARYNGEAL'* 


DIFLUCAN 6° clotrimazole % 
80% CURED Q ms 64% CURED 78 


16% IMPROVED /214) 14% IMPROVED (71/91 















ESOPHAGEAL” 


(endoscopic cures) 


DIFLUCAN 80" ketoconazole 5 6 
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CANDIDEMIA* 
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DIFLUCAN A41% DIFLUCAN % DIFLUCAN A1% DIFLUCAN == 4% 
69% CURED 53% CURED 66% CURED | 52% CURED 
22% IMPROVED 29/32) | 26% IMPROVED (30/38) | 25% IMPROVED (32/35) | 19% IMPROVED (22/31) 












CRYPTOCOCCAL MENINGITIS 












ACUTE THERAPY” MAINTENANCE TO PREVENT RELAPSE” 
DIFLUCAN „ amphotericin B = | DIFLUCAN y, amphotericin B my 0 
26% CURED S a 26% CURED % ? J 
32% IMPROVED S 54/93) 29% IMPROVED S 5 32/58) Q (102/111) (52/78) 






P=0.00001 


Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ), and skin 
rash (1.8%). 


Rare incidents of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.° 


Extensive penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water after oral 
or IV dosing.” 


Oral bioavailability of Diflucan >90% and unaffected by agents that increase 
gastric pH.’ 
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MICOMAZOIS) 


100 mg, 200 mg Tablets / 200 mg, 400 mg IV Injecton 


The Antifungal Effectiveness You Need. 
The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement 
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WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 




















LOADING DAILY 
INDICATION DOSE THERAPY 
OROPHARYNGEAL CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL MENINGITIS 
(acute) 400 mg 200 mg* 
CRYPTOCOCCAL MENINGITIS 
(maintenance to prevent relapse) 200 mg 200 mg 





*Doses of up to 400 mg/day may be used based on medical judgment of the patient's 
response to therapy. 


References: 1. McCloskey R, Hathorn J, Buell D: Fluconazole (FLU) vs clotrimazole (CLO) treatment of 
oropharyngeal candidiasis in adults with malignancy. Presented at 30th Interscience Conference on 
Antimicrobial Agents and Chemotherapy. Atlanta, GA, October 24, 1990. 2. Laine L: Esophageal 
candidiasis in immunocompromised patients. Presented at a symposium entitled Advances in the 
Management of Opportunistic Fungal Infections. Atlanta, GA, October 21, 1990. 3. Data available on 
request from Roerig. 4. Powderly W, Saag M, Cloud G, et al: Fluconazole vs amphotericin B as mainte- 
nance therapy for prevention of relapse of AIDS-associated at ig meningitis. Presented at 30th 
Interscience Conference on Antimicrobial Agents and Chemotherapy. Atlanta, GA, October 24, 1990. 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of: 


T oropan eal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection, peritonitis, and pneumonia. 
2. Cryptococcal meningitis. 
cimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Teng may be instituted before the results 
of the cultures and other laboratory studies are known; however, once these results become available, anti- 
infective therapy should be adjusted accordingly. 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other azole 
= agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles. 
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100 mg. 200 mg Tablets / 200 mg, 400 mg IV Injectien 








WARNINGS 
Patients who develop abnormal liver function tests during DIFLUCAN therapy stould be monitored for the 
development of more severe hepatic injury. Although serious hepatic reactions hawe been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop that 
may be attributable to fluconazole, DIFLUCAN should be discontinued. (See AdverseReactions.) 
Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
closely and the drug discontinued if lesions progress. (See Adverse Reactions ) 


PRECAUTIONS 

Drug Interactions (See Clinical Pharmacology) i 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administrawon Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulantes recommended 

DIFLUCAN increased the plasma concentrations of phenytoin. Careful monitoring a phenytoin concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in renal transplant 
patients with or without impaired renal function. Careful monitoring of cyclosporine concentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide, glyburide and 
glipizide. When DIFLUCAN is used concomitantly with these or other sulfonylureasoral hypoglycemic agents, 
blood glucose concentrations should be carefully monitored, and the dose of the sulfanylurea should be adjusted 
as necessary. 

Rifampin enhances the metabolism of ing pe! administered DIFLUCAN Degending on clinical circum- 
stances, consideration should be given to increasing the dose of DIFLUCAN when it isadministered with rifampin 

Physicians should be aware that drug-drug interaction studies with other medications have not been 
conducted, but such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated osally for 24 months at doses 
of 2.5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose) Mase rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole. with or without metabolic activation, was negative in tests for mu'agenicity in 4 strains of S. 
typhimurium, and in the mouse lymphoma L5178Y system. Cytogenetic studies vivo (murine bone marrow 
cells, following oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with dail, doses of 5, 10 or 20 mg/kg 
or with parenteral doses of 5. 25 or 75 mg/kg, although the onset of parturition was stightly delayed at 20 mg/kg 
p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg, dystocia and proengation of parturition were 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) and 40 mg/kg, but not 
at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the number of stillborn pups and 
decrease of neonatal survival al these dose levels. The effects on parturition in rats areconsistent with the specey 
specific estrogen-lowering property produced by Hy doses of fluconazole. Such a harmone change has not been 
observed in women treated with fluconazole. (See Clinical Pharmacology.) 


Pregnancy 
Terstogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits during 
organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25, and 75 mg/kg respectively. Maternal weight 
gain was impaired at all dose levels, and abortions occurred at 75 mg/kg (approxmately 20-60x the recom- 
mended human dose); no adverse fetal effects were detected. In several studies in which progaant rats were treated 
orally with fluconazole during organogenesis, maternal weight gain was impaired and placental weights were 
increased at 25 mg/kg. There were no fetal effects at 5 or 10 mg/kg; increases fetal anatomical variants 
(supernumerary ribs, renal pelvis dilation) and delays in ossification were observed at 25 and 50 mg/kg and 
higher doses. At doses ranging trom 80 mg/kg (approximately 20-60x the recommended human dose) to 320 
mg/kg embryolethality in rats was increased and fetal abnormalities included wavy rits, cleft palate and abnormal 
cranio-tacial ossification. These effects are consistent with the inhibition of estrogen synthesis in rats and may be 
a result of known effects of lowered estrogen on pregnancy, organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women. DIFLUCAN should be used in pregnancy 
only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers . . 
It is not known whether fluconazole is excreted in human milk. Because many drugsaare excreted in human milk. 
caution should be exercised when DIFLUCAN is administered to a nursing woman 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patients trom age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily. 


ADVERSE REACTIONS 

Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clin cal trials of 7 days or mot 
experienced adverse events. Treatment was discontinued in 1.5% of patients due to adverse Clinical events and in 
1.3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to U.S. marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) a have developed <=rious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings). Two of these hepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fataleoutcome. Because most of 
these patients were receiving multiple concomitant medications, including many «own to be hepatotoxic or 
associated with exfoliative skin disorders, the causal association of these reactions with DIFLUCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (218) than in non-HIV infected 
patients (13%); however, the patterns in HIV infected and non-HIV infected patients were similar. The proportions 
of patients discontinuing therapy due to clinical adverse events were similar in the two groups (1.5%). 

e following treatment-related clinical adverse events occurred at an incidence of 1% or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clinical trials: nausea 3.7% hea@ache 1.9%, skin rash 1.8%, 
vomiting 1.7%, abdominal pain 1.7%, and diarrhea 1.5%. 

in two comparative trials evaluating the efficacy of DIFLUCAN for the suppression of relapse of cryptococcal 
meningitis, a statistically significant increase was observed in median AST (SGOT) levels from a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall sate of serum transaminase 
elevations of more than 8 times the upper limit of normal was approximately 1% in flwconazole-treated patients in 
clinical trials. These elevations occurred in patients with severe underlying disease, predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications, imcluding many known to be 
hepatotoxic. The incidence of eh elevated serum transaminases was greater n patients taking DIFLUCAN 
concomitantly with one or more of the following medications: rifampin, phenytoin, iseniazid, valproic acid, or oral 
sulfonylurea hypoglycemic agents x. 
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Beyond the ‘New’ TNM Classification 


A single, global TNM classifica- 
tion system for staging laryn- 
geal cancer now exists. This happened 
when the International Union Against 
Cancer published the document TNM 
Classification of Malignant Tumors in 
1987, and the American Joint Commit- 
tee on Cancer follawed suit with the 
same system in 1988. This accomplish- 
ment is facilitating international ef- 
forts te conduct collaborative clinical 
research and is a reflection of the eco- 
nomic, political, and scientific shrink- 
ing of our globe. While some of our 
readers are aware of thisdevelopment, 
others are not (news travels slowly 
when TNM systems are revised), so if 
you missed it, now you know. 

The ink was barely dry on the new 
TNM system documents before critical 
comments were heard about its short- 
comings. Opinions from around the 
world have been sought by Alfio Ferli- 
to, MD, President of the Laryngeal 
Cancer Association of Padua, Italy. Dr 
Ferlitossurveyed 250 laryngologists in 
an effort to assess the utility of the new 
classifieation, and he has shared their 
responses with me, suggesting that 
this is an area im need of greater 
discussion and review. 

Examples of the concern expressed 
by international experts in laryngeal 
cancer surgery include the following: 


We are barking up the wrong tree... we 
must now turn to cell biology ... the volume 
doubling time of a tumor is at least as im- 
portant a prognostic factor as T and N 
staging. (Philip M. Stell, MD, Liverpool, 
England) 

The criterion of mobility can be very dif- 
ferent if laryngostrobescopy is used. (Juan 
Bartual, MD, Cadiz, Spain) 


Staging is helpful in reporting, but is not 
yet accurate enough to extrapolate that to 
a management program. (Dan Miller, MD, 
Boston, Mass) 


It seems to be very clear except for, possi- 
bly, the classification of T2 lesions which 
now group together both those lesions with 
and without decreased mobility. (Edward 
Applebaum, MD, Chicago) 

Should be divided into T2a and T2b depend- 
ing on whether or not mobility is impaired 
... to my thinking, invasion of the thyroid 
and/or cricoid cartilages suffices to make it 
a T4 carcinoma and I do not see the point of 
the present phrasing invades through. (Jan 
Lundgren, MD, Linképing, Sweden) 
Criteria other than cordal movement must 
be developed to measure depth of invasion. 
The staging system ignores the cumulative 
implication of multiple cancers. (Charles 
W. Vaughn, MD, Boston, Mass) 


Future classifications . . . will include imag- 
ing techniques which allow for better mea- 
surements of size and position as well as 
measurements of thickness which recently 
has been shown to be of such prognostic 
importance. (Myron Shapiro, MD, Newark, 
NJ) 


Clinical staging has been imperfect from 
the very beginning. We are entering an era 
of biological staging. (Helmuth Goepfert, 
MD, Houston, Tex) 


It seems to me that the real lack in classi- 
fication comes from the fact that the stag- 
ing systems do not really take into account 
the third dimension of the tumor. (Loring 
Pratt, MD, Fairfield, Me) 


Staging systems are of little value to me in 
treatment planning. Decisions arrived at 
use many more variables than TNM. Nodal 
status, more than primary size determines 
prognosis. In my mind a TIN1 cancer 
should be a higher stage than a T3 or even 
T4N0 cancer. (Larry DeSanto, MD, Scotts- 
dale, Ariz) 

I do not use the classification system pro- 
spectively because I find that it is of no 
great use. It is my opinion that cancers of 
the larynx are best classified by carefully 
done drawings of the lesion on a standard 
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picture of the larynx and by detailed verbal 
description. (Harvey Tucker, MD, Cleve- 
land, Ohio) 


Glottic T2 still includes twmor with im- 
paired cord ability. This leaves us with the 
problem that T2 is a heterogeneous group. 
I don’t know how to resolve this problem 
because of the difficulty of distinguishing 
between bulk of tumor ard infiltration as 
the cause of impaired mobility. (John 
Kirchner, MD, New Haven, Conn) 


Perhaps it would be helpful to con- 
sider what a TNM cancer classification 
system can and cannot do. It can pro- 
vide a standardized system of catego- 
ries (statistical pigeenholes) into 
which it is usually possible to fit the 
condition of each patient who is being 
seen for laryngeal cancer. In other 
words, it allows us to accomplish 
stratification of patients according to 
the severity of their illness. In this 
case, we usually equate “severity” with 
the degree of morbidity that will be 
involved in managing the patient’s la- 
ryngeal cancer and the patient’s prog- 
nosis for survival. Thus, we recognize 
the limitation of any TNM classifica- 
tion system in that fundamentally it is 
a tool that has been designed to allow 
the statistical analysis of groups of 
patients. 

It then becomes clearthat the TNM 
system was not developed to serve as a 
guideline for the management of a 
particular patient with laryngeal can- 
cer. These malignant lesions present 
as a spectrum of disease, and there 
may be a greater difference between 
two patients within the same stage 
than there is between two patients in 
different stages if their stages are just 
above and just below the line separat- 
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ing the stages. Physicians are focused 
on the concept of optimal treatment 
while patients are interested in their 
prognosis, and the TNM system is not 
designed to provide the answers to ei- 
ther sets of questions. In fact, it is im- 
precise and unwise to clutter the liter- 
ature with dogmatic recommendations 
that T1 lesions should be treated in a 
certain way and that T2 lesions should 
be treated in another way, as if this 
were a set of proven conditions. At the 
present time, the TNM system is nei- 
ther a roadmap for patient manage- 
ment nor is it a crystal ball with the 
answers sought by patients. 

One of the major problems with 
TNM classification systems is that 
they cannot be changed rapidly to in- 
corporate new facts and new findings. 
Improvements in diagnostic imaging 
techniques, the introduction of new 
concepts of molecular genetics and 
immunology, along with dozens of new 
technological surgical advances, pro- 
vide a shifting and changing interface 
between patients, physicians, and 
medical decision making. 

In fact, it would be unwise to at- 
tempt frequent updating and changing 
of TNM classification systems in terms 
of the chaos that would result. These 
changes move through the medical 


community slowly, and they are con- 
fusing enough when they are changed 
every 10 years. We must constantly 
refer to historical surgical experience, 
and it is a monumental task to return 
to a database and reclassify the his- 
torical information in terms of a new 
staging system so that comparable 
groups of patients can be assessed. 
So, if the objective of the TNM sys- 
tem is to provide a useful clinical tool 
for the study of patient populations, 
how can we get at the larger issues of 
optimal management and patient 
prognosis in the individual case. I be- 
lieve that we will address this issue 
most productively by considering it 
within a mathematical conceptual 
framework in the form of a complex 
equation that can be updated and mod- 
ified on the basis of either missing or 
new information. Consider the possi- 
bility of a mathematical formula with 
dozens of variables pertaining to the 
visible characteristics of the tumor, 
the standard assessment of the pa- 
tient, new parameters of tumor biol- 
ogy and host response, the impact of 
therapy, and additional information 
gathered from the surgical specimen 
and any other worthwhile source. Over 
time, these dozens of factors could be 
weighted according to their predictive 
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Eyelid Palpebral Springs in Patients Undergoing 
Magnetic Resonance Imaging 
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Julie Foreman, MS (Arch Ophthalmol. 1991;109:330) 


importance as additional information 
is gained. Much of this information al- 
ready exists, and it is possible to 
peruse the literature and develop a 
long list of favorable prognostic fea- 
tures and a similar list of unfavorable 
prognostic features. There are numer- 
ous historical reports of therapeutic 
efficacy, and even a few randomized 
prospective studies. Obviously, we 
need many more of the latter. 

The TNM system is of great value in 
terms of what it can accomplish. It is 
time now for the next big step—a ma- 
jor, coordinated effort to bring basic 
scientists, clinicians, statisticians, 
mathematicians, and information sci- 
entists together to develop a multifac- 
torial predictive formula along these 
lines. If this is already occurring, I 
confess my ignorance to it. If it is not 
happening, it should begin soon. Es- 
tablishing, monitoring, and updating a 
system of this type will be a formida- 
ble task, but the benefit wil! be greatly 
in excess of the time, effort, and ex- 
pense involved. 

BYRON J. BAILEY, MD 

Editor 

Chairman, Committee to 
Study the TNM 
Classification System 

Laryngeal Cancer Association 
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Commentary 


Discuss.on/Perspective of ‘Beyond the 
“New” TNM Classification’ 


he existing TNN system was based 

on factors chosen, in part, because 
they could be obtaired through a clin- 
ical examination by a physician 
trained to observe trem. Also, the fac- 
tors were chosen because they were 
considered to be important by the ex- 
perts in the field. Yet, the sense of the 
comments from many cancer experts 
is that prognosis is not related to TNM 
values. If the fundamental biology of 
laryngeal cancer is not determined by 
the factors that can be observed clini- 
cally, then additions! refinements can- 
not, theoretically, ever be made that 
would allow the TNM system to guide 
therapeutic decisiors or to predict the 
prognosis for an individual patient. 

Another sense from the comments 
by other observers is that “technology- 
based” information (eg, magnetic res- 
onanceimaging, bio ogic markers, and 
molecular genetics)should be incorpo- 
rated into the præess of assessing 
prognosis. Some real problems exist 
here, very analogous to what has hap- 
pened in computer science in the past 
20 years. Changes in technology have 
been taking place s> rapidly that mi- 
grating from one g2=neration of com- 
puters to the next isoften very difficult 
and usually not optional. Databases 
stored on punch cands cannot be used 
by today’s microcemputers because 
they usually do not nave card readers. 
So one must either ©nvert the cards to 
disks or lose access*to the data. 

Once head and meck surgeons em- 
bark on a technology-based classifica- 
tion system, they must be willing to 
invest in the resourzes needed to map 
data from one generation of technol- 
ogy to the next. Thet is not an option, 
it is just part of the costs of doing 
business. The discidline must decide 


the cost-benefit ratio of using the tech- 
nology to get better prognostic predic- 
tors vs the cost of translating previous 
data into the new standard. Manual 
accounting systems can still be used 
for bookkeeping but lack the flexibility 
and ease of use of microcomputer- 
based spreadsheets. 

The discipline must also address 
variability. This variability can occur 
in descriptive terminology, biology, 
and the skills of the observer. Your 
presentation describes the choices of 
many individuals regarding important 
prognostic factors. While knowledge of 
the disease is constantly increasing 
and new diagnostic tools are evolving, 
some universally accepted factors need 
to be identified. As an analogy, until 
the food industry came together on the 
Universal Product Code, bar code scan- 
ners could not be programmed to au- 
tomate grocery store checkout. Once 
agreement came about within the in- 
dustry on the codes that each product 
should have, the system was imple- 
mented within a few months. Stan- 
dardization and agreement were the 
key to the success of the system. The 
leadership element in the field of head 
and neck surgery should rally support 
for this level of standardization. 

With regard to your comments con- 
cerning a formula, I have a suggestion. 
The mathematical formula for pre- 
dicting prognosis should not be ex- 
tremely complicated. If it is, its utility 
is greatly reduced. While such a for- 
mula containing dozens of indepen- 
dent variables could be obtained using 
regression or logistic regression tech- 
niques, such a formula would have to 
be used with extreme caution. To de- 
velop such a formula (a prognostic- 
factors model) would require measure- 
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ments on several thousand patients. 
These measurements would have to be 
calibrated and standardized so that all 
of them could be used in “he model. The 
outcome variable (survival, disease- 
free interval, tumor-burden decrease) 
would have to be uniformly measured. 
This is a daunting task m terms of the 
time and effort necessary to accom- 
plish the desired goals. 

In my opinion, several obstacles 
need to be overcome, if such a formula 
is to be developed. First,the physicians 
involved must all be dedicated to solv- 
ing a complex problem that may not be 
presently solvable. What if we cur- 
rently do not know what to measure 
that will, in fact, determine outcome? 
There are a lot of candidate variables, 
but none of those currently available 
are perfect indicators. Some type of 
marker or scanner may be developed in 
the future that will be exactly what is 
needed, but today’s measurements 
may be found to be inadequate. Second, 
the experts in the field will have to 
come to a consensus about the best 
factors that are currently available. 
Third, the values of these factors will 
have to be measured and recorded ac- 
cording to the same scale. Fourth, 
physicians will have tc be willing to 
collect these data and send it to a cen- 
tral facility, analogous to the bio- 
statistical offices of the cooperative 
oncology groups. Finally, physicians 
must interpret the model as to its clin- 
ical utility and feasibility. If the mea- 
surements are too complicated to be 
done by a majority of head and neck 
surgeons, then any models based on 
these measurements will be of limited 
utility. 

JIM HOKANSON, PHD 
Galveston, Tex 
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Radionuclide Imaging’ in 
Otolaryngology—Head and Neck Surgery 


Arnold M. Noyek, MD, FRCSC; Ian J. Witterick, MD; Joel C. Karsh, MD, FRCPC 


è Radionuclide imaging provides both 
qualitative and quantitative information that 
can have dramatic effects on patient man- 
agement in diseases of the head and neck. 
The general concepts of nuclear medicine 
imaging, including radiopharmaceuticals 
and radiation effects, are discussed. The 
principles and techniques of thyroid, para- 
thyroid, bone, and salivary radionuclide im- 
aging studies will be reviewed. The intent of 
this article is to provide a concise and 
current review of head and neck radionu- 
clide imaging that will be useful in the day- 
to-day practice of otolaryngology—head and 
neck surgery. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:372-378) 


N uclear medicine is a unique imag- 
ing modality that provides both 
anatomic information and detects 
physiologic function in relation to 
health and disease. Conventional imag- 
ing studies (plain roentgenography and 
tomography), computed tomography 
(CT), and magnetic resonance imaging 
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contribute essentially anatomic infor- 
mation (three-dimensional size of 
the lesion, extension beyond regional 
boundaries, etc). Radionuclide scans, 
on the other hand, can provide both 
quantitative and qualitative informa- 
tion. Although generally less specific 
than conventional studies, nuclear im- 
ages are highly sensitive, and abnor- 
malities almost universally reflect an 
alteration in function.’~ Radionuclide 
scans are less well suited to discrete 
anatomic imaging and generally have a 
resolution on the order of 0.5 to 1.0 em. 
It is the capability of nuclear medicine 
imaging to detect physiologic function, 
or the lack of it (usually in advance of 
anatomic or morphologic change), that 
makes it a useful diagnostic tool for 
the modern otolaryngologist—head and 
neck surgeon. 

Nuclear imaging is a dynamic field 
with continuing developments and in- 
novations. It is not the purpose of this 
article to present the latest experimen- 
tal research pertaining to nuclear 
medicine. Rather, the aim is to provide 
a concise and current review of head 
and neck radionuclide imaging that will 
be useful in the day-to-day practice of 
otolaryngology—head and neck sur- 
gery. The list of references in this 
article is by no means complete, but 
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the interested reader is referred to the 
books by Alazraki and Mishkin’ 
and Gottschalk et al for more in- 
depth information. The three figures 
included in this article have been se- 


‘lected to reflect the day-to-day studies 


that should be available through most 
nuclear medicine imaging facilities. 


PRINCIPLES OF NUCLEAR 
MEDICINE IMAGING 


In nuclear medicine, clinical infor- 
mation is derived by observing the 
distribution of homeopathic amounts of 
a pharmaceutical labeled with radioac- 
tive tracer administered to the patient. 
Measurements of the distribution of a 
radiopharmaceutical within the patient 
can be made quantitatively and quali- 
tatively by making a notation of the 
amount of radioactivity at any particu- 
lar site. Computer-interfaced analysis 
of the distribution of radioactivity al- 
lows for quantitative information to be 
obtained. 

In practice, there are two types of 
studies: static images (planar or tomo- 
graphic) are obtained after sufficient 
time has elapsed for the radiopharma- 
ceutical to reach its final biodistribu- 
tion, whereas dynamic images note 
changes in the distribution of the ra- 
diopharmaceutical over time. The clas- 
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sic triphasic study (flow, blood pool, 
and delayed images) provides patho- 
physiolegic understanding of disease 
processes. Abnormacities in the distri- 
bution pattern of a sadiopharmaceuti- 
cal usually do not mdicate a specific 
clinical diagnosis but only demon- 
strates aberrations in the particular 
physiolegic process that governs the 
distribution of this pharmaceutical. 
The studies are highly sensitive but 
are not specific. 

The commonly used radionuclide 
tracers emit nonparticulate gamma 
rays that are photons of electromag- 
netic radiation having far greater pen- 
etrating power than particulate radia- 
tion (alpha and beta articles). Gamma 
rays are detected excernally by a scin- 
tillation or gamma camera positioned 
close to the patient. Through a compli- 
cated electronic process, separate 
flashes of light produced by the camera 
from the detection of gamma rays are 
recorded as dots on the film and spa- 
tially related to the gamma emissions 
from the patient. The higher the gam- 
ma emission from a particular site in 
the patient, the higher the density of 
dots wiil be on the recorded image. 
These flashes are recorded over time 
ranging from a fraction of a second to 
several minutes.'’~ Tre camera can be 
focused on a particular area or can 
image the entire body by moving from 
head to toe. Some cameras rotate 360° 
around the body anc, when combined 
with a computer, can reconstruct 
tomographic images in any plane with 
the use of emitted gamma rays (single- 
photon emission computed tomography 
or SPECT) or positrons (positron 
emission tomography or PET). 


RADIOPHARMACEUTICALS 


Radiopharmaceuticals are designat- 
ed by two parts: the localizing com- 
pound or pharmacettical portion and 
the radionuclide label. The chemical 
quantities of the radionuclide and the 
pharmaeeutical used are generally 
quite small; as suc}, they generally 
function as true trac=rs, which do not 
disturb the process neasured or pro- 
voke hypersensitivity reactions, as do 
contrast media usel in roentgeno- 
graphic studies. Radionuclides can be 
produced from three sources: the nu- 
clear reactor, the cyclotron, or a gen- 
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erator. Most hospitals will receive nu- 
clear reactor- and cyclotron-produced 
radiopharmaceuticals from a centrally 
produced manufacturing site. An in- 
herent problem with short-lived radio- 
nuclides is their substantial decay 
during transportation. A practical al- 
ternative is afforded by a generator 
housed in a transportable container. 
The generator (“cow”) stores a long- 
lived “parent” radioisotope that decays 
to a desired “daughter” radioisotope 
and is available when required follow- 
ing chemical extraction (“milking”). 
Generators are the source of techne- 
tium 99m, the most commonly used 
radionuclide in nuclear medicine. The 
parent material in this case is molybde- 
num 99. 

Some radionuclides may be imaged 
in their element form (eg, iodine 123), 
but others have no natural incorpora- 
tion into somatic processes and require 
labeling with organic metabolites. An 
example is “Tc, which has no applica- 
tion with its own properties as a natu- 
ral component of any physiologic sys- 
tem, it has most desirable physical 
characteristics for radiodiagnostic im- 
aging. These characteristics include a 
6-hour half-life, a nonparticulate pure 
gamma ray emission that is both safe 
and easily detected by current gamma 
cameras, and a rather simple produc- 
tion and distribution process. In its 
oxidized pertechnetate form, “Te is 
easily adapted to thyroid gland, sali- 
vary gland, and brain scanning, and, 
because it is chemieally active, it can 
be easily used as a label with many 
pharmaceuticals (eg, technetium di- 
phosphonate for bone imaging). 


RADIATION EFFECTS 


With the level of radiation from di- 
agnostic studies, the increase over 
background is so small that increases 
in effects (eg, cancer) over those that 
naturally occur in the general popula- 
tion are difficult, if not impossible, to 
demonstrate by epidemiologic meth- 
ods. The risk of cancer from low-dose 
levels remains hypothetical according 
to extrapolations from data for persons 
exposed to higher-dose levels (eg, 
atomic bomb survivors). Regulations 
concerning safe levels of exposure to 


ducted with the smallest radiation dose 
practical in patients, where the diag- 
nostic results and their application to 
patient management outweigh the risk 
of radiation exposure. 

Special consideration is required for 
the pregnant or lactating female pa- 
tient. The fetus is highly radiosensitive 
(particularly during the first trimes- 
ter). The use of radiopharmaceuticals 
is best avoided. It is important that 
patients do not breast-feed for 1 day 
following “Tc scanning to avoid un- 
necessary exposure of the infant. 
Breast-feeding should probably be dis- 
continued altogether if other radioiso- 
topes are used (especially iodine 131). 


THYROID GLAND IMAGING 


Thyroid hormone bicsynthesis be- 
gins when inorganic plasma iodide is 
trapped by the thyroid gland followed 
by oxidation to iodine and organifica- 
tion. Radioactive iodine uptake, thy- 
roid suppression studies, and other 
thyroid studies involve radionuclides,” 
but the main interest fer surgeons is 
the functional morphologic structure of 
thyroid nodules. Thyroid imaging pro- 
vides a means to document the size, 
shape, location, and functional charac- 
teristics of thyroid tissue. 

Technetium 99m pertechnetate and 
“I are the preferred thyroid gland 
imaging agents because of their favor- 
able photon emissions and relatively 
low radiation exposure. Technetium Te 
99m pertechnetate is trapped but not 
organified, whereas “I and “I are 
trapped and organified. In addition, ‘I 
is not used for routine thyroid gland 
imaging because of its higher radiation 
dose, longer half-life (>8 days), and 
several different beta and gamma 
modes of decay. The beta radiation 
emitted by “I irradiates the immedi- 
ate local region of tissue in which "I is 
concentrated. Its primary use is in the 
detection of thyroid skeletal metasta- 
ses and treatment of benign (Grave's 
disease and toxic adenoma) and malig- 
nant (papillary and follicular carcino- 
ma) thyroid diseases. Because medul- 
lary and anaplastic carcinomas rarely 
concentrate “I, total-body imaging af- 
ter thyroidectomy is generally of little 
use in following up these patients; nor 


patients do not exist. As a generalas, is "I useful in a therapeutic capacity.’ 
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readily available, making it the initial 
imaging agent for most centers. It is 
given as an intravenous dose with final 
images produced during the ensuing 20 
to 30 minutes. Also, “I is given as an 
oral dose, has a physical half-life of 15 
hours, and is optimally imaged at 4 to 
24 hours. Its gamma photon emission 
produces higher target-to-background 
images compared with “"Tc-pertechne- 
tate or ™I. Iodine 123 is the physiolog- 
ic imaging agent of choice, eliminating 
the need for prior “"’T'c-pertechnetate 
scanning. Unfortunately, “I is cyclo- 
tron produced, very expensive, and 
not readily available (patients often 
have to wait weeks between ship- 
ments); hence, *’Tc-pertechnetate still 
remains the “workhorse” in thyroid 
imaging. 

Conventionally, thyroid nodules are 
classified at imaging with respect to 
the relative amount of activity pres- 
ent. The four functional categories in- 
clude hot/hyperfunctional (nodule con- 
centrates more radionuclide than the 
normal portions of the gland); warm/ 
functional/nondelineated (nodule con- 
centrates radionuclide equally as 
well as does the normal portions of 
the gland); cool/hypofunctional (nodule 
concentrates some radionuclide but 
less than do normal portions of the 
gland); and cold/nonfunctional (no con- 
centration of radionuclide by the nod- 
ule). The importance of this classifica- 
tion lies in the incidence of carcinoma 
in cold nodules that is generally be- 
lieved to be in the range of 15% to 25% 
for solitary cold nodules and 1% to 6% 
in multinodular goiter. Warm, cool, 
and cold nodules should all be consid- 
ered cold in subsequent management 
of the patient. The vast majority of hot 
nodules are benign, although thyroid 
carcinoma has been described in 
a small percentage.’ Hypofunctioning 
isthmic nodules may be missed, unless 
suspected on palpation, because there 
is normally little visible uptake in the 
isthmus.” Palpation of the thyroid 
gland by the nuclear medicine physi- 
cian is essential for accurate correla- 
tive imaging. 

When “"Tc-pertechnetate imaging 
reveals no abnormality or a cool/cold 
nodule, usually no further radionuclide 
study is indicated. In these cases, fur- 
ther management decisions can be 





Fig 1.—Scan of a functioning thyroid nodule. Increased uptake in a nodule in the right tobe is seen on 
an anterior view of a technetium 99m pertechnetate thyroid scan (left). A subsequent iodine 123 scan 


confirms true function (right). 


made from *"Tc-pertechnetate scan- 
ning. On the other hand, if a warm or 
hot nodule is found on “"Tc-pertechne- 
tate scanning, further evaluation is 
required with a ”I scan to confirm (Fig 
1) or deny true function through hor- 
monogenesis. A small number of cases 
of hot nodules on *"Te-pertechne- 
tate imaging have subsequently been 
shown, with the use of iodine imaging, 
to be cold.” Theoretically, these discor- 
dant images (“false hot”) are produced 
by the preservation of technetium 
trapping but not of organification of 
iodine within the nodules, and there- 
fore could be malignant. 

Other important uses for thyroid 
imaging include identification of thy- 
roid tissue in ectopic sites. Radionu- 
clide imaging has been the standard 
method for the evaluation of whether a 
mediastinal mass represents function- 
ing thyroid tissue. For this purpose, 
Tis the agent of choice because of the 
high target-to-background ratio. Thy- 
roid imaging has important implica- 
tions for thyroid hormone replacement 
therapy in the postoperative period 
when excision of ectopic thyroid (eg, 
lingual thyroid) tissue is contemplated. 
Thyroglossal duct cysts are rarely de- 
tected on radionuclide thyroid gland 
imaging. 

Follow-up of known medullary thy- 
roid carcinoma remains a problem 
when serum calcitonin and/or carcin- 
oembryonic antigen levels remain ele- 
vated. There is currently no efficient 
and specific method available for 
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the localization of metastases or 
recurrent disease. Several nonspecific 
radiopharmaceuticals, such as “'I-la- 
beled metaiodobenzylguanidine, “"Tc- 
labeled dimercaptosuccinate, thallium 
201, “"Te-labeled phosphate com- 
pounds, and anticalcitonin monoclonal 
antibodies, have been imvestigated, 
but none has been proved to be diag- 
nostically useful in medullary thyroid 
carcinoma. 


PARATHYROID GLAND IMAGING 


With the advent of multichannel bio- 
chemical profiles, more cases of hyper- 
calcemia are coming to the attention of 
clinicians. The abundance of imaging 
techniques utilized to search for the 
source of parathyroid hormone excess 
attests to the surgeon’s lack of eonfi- 
dence in any single methed. At neck 
exploration, the skilled surgeon will 
find the disease (adenoma, hyperpla- 
sia, or carcinoma) on initia! exploration 
in more than 90% of cases and in 
approximately 75% on reexploration. 
An accurate means of localization 
would shorten the operating time and 
increase the success rate of reexplora- 
tion. Thallium-technetium perteehne- 
tate subtraction imaging has proved to 
be useful for these purposes. It is a 
valuable and practical alternative in 
parathyroid gland imaging that can be 
applied to nonhospitalized patients 
with no special preparation and with 
no serious risk. 

Numerous protocols have been de- 
veloped for imaging the parathyroid 
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Fig2.— Images of a parathyroid adenoma. Left, Anterior images obtained without substraction with thallium 201 
(at =ft) and technetium 99m pertechnetate (at right). Right, Utilizing a computer subtraction program with 10% 
decrements, a right-sided inferior parathyroid adenoma is identified. The subtracted images (with thallium 201 
(upmer left] and technetium 99m [upper right]) are displayed in 10% intervals from 120% to 50% of the technetium 
99m image (after normalization). 
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glands with the use of a ™Tc-pertech- 
netate and thallium 201 chloride sub- 
traction technique. The principle for 
this technique is based on the fact that 
the thyroid traps beth and that para- 
thyroid tissue takes up thallium 201. 
Thus, thallium 201 s administered to 
identify the thyroid gland and any 
parathyroid gland enlargement, while 
“Te-pertechnetate ss administered to 
identify the thyroie gland only. The 
thyroid gland may then be subtracted 
(by computer) out of the combined 
image by subtractmg the “"Tc-per- 
technetate (thyroid gland only) image 
from the thallium 201 (thyroid gland 
and abnormal parathyroid gland) im- 
age. Any remaining areas of thallium 
201 coneentration ar= possible markers 
for identification of pathologic parathy- 
roid gland enlargement. Unfortunate- 
ly, this property is mot unique to hy- 
perfunciioning parathyroid tissue and 
can be abnormal ir other conditions, 
such as thyroid neoplasms that pro- 
duce a cold image on pertechnetate 
thyroid imaging or extrathyroid neo- 
plasms that occur in the neck. 
Thallium 201 is administered intra- 
venous!y and acts as a potassium an- 
alogue being localzed in a variety 


of benign and malignant neoplasms 


through an imperfectly understood 
mechanism. Normal parathyroid 


glands weigh approximately 25 to 35 
mg and are not detectable by thallium 
201/""Te-pertechnetate subtraction. 
Any single parathyroid gland has to 
enlarge 10 to 20 times (to approximate- 
ly 0.25 to 0.5 g) before it can be 
detected by gamma camera imaging.” 
Still, approximately 80% to 85% of 
adenomas can be localized by this tech- 
nique (Fig 2), and it is particularly 
valuable where the adenoma is ectopic 
or hidden within the thyroid gland 
itself. While some investigators report 
a similar success rate with hyperpla- 
sias, others have not.” This is likely 
related to the larger size of adenomas 
compared with the hyperplastic gland 
at the time of diagnosis.’ Parathyroid 
carcinoma is rarely imaged with thal- 


lium 201/""Te  pertechnetate sub- 
traction. 


Having made the diagnosis of hyper- 
parathyroidism biochemically, one can 
then call on a variety of imaging tech- 
niques to localize the abnormality. 
When compared with other noninva- 
sive imaging modalities (ultrasound, 
CT, and magnetic resonance imaging), 
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thallium 201/""Te pertechnetate sub- 
traction scanning is apparently equal 
to or better than any other single 
technique, except ultrasound, in the 
neck, although occasionally each 
can have some particular advantage.” 
Selective venous sampling of parathy- 
roid hormone levels and angiography 
should be reserved for failed cases 
following initial surgery where non- 
invasive techniques do not localize the 
source.’ 


BONE IMAGING: BONE 
AND GALLIUM SCANS 


Radionuclide bone images display in- 
corporation of a radiopharmaceutical 
into the skeletal structure, reflecting 
the histologic events of osteogenesis. 
The major radiopharmaceuticals used 
for bone scanning are the “Te com- 
plexed phosphates—mest commonly 
diphosphonate. Gallium 67 does not 
reflect osteogenesis to the same de- 
gree but is incorporated intracellularly 
into rapidly dividing cells and bacteria. 
Therefore, “Ga may provide useful im- 
aging of active neoplastic or acute in- 
flammatory lesions. The bone scan is 
an extremely sensitive but nonspecific 
means to document localized sites of 
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increased or decreased bone turnover. 
The low specificity of bone scanning 
usually does not present a problem, as 
the clinician has a specific question in 
mind (eg, presence or absence of infec- 
tion, local extension of malignant neo- 
plasm). Any substantial increase in 
osteogenic activity will be imaged, 
whether in response to osteolytic or 
osteoblastic disease. Osteoblastic mar- 
ginal response activity in the range of 
approximately 10% above normal will 
allow for its detection on bone scan (at 
least 30% is required for detection on 
conventional roentgenograms). Al- 
though false-negative results occasion- 
ally occur, there should be no false- 
positive bone scans, as every hot area 
should have a physiologic explanation 
(trauma, infection, ischemia, and 
neoplasm). 

A major role of bone scanning is to 
search for occult bone metastases in 
patients harboring cancers known to 
have a predilection for the skeleton 
(breast, lung, and prostate cancers). 
The specific uses of bone scanning in 
otolaryngology—head and neck surgery 
are for the evaluation of malignant 
tumors of the head and neck and the 
evaluation of bone infection. Other 
uses include diagnosis (temporomandi- 
bular joint disorders, facial fractures, 
paranasal sinus osteomas, laryngeal 
arthropathy, and obscure bone pain), 
classification (multiple myeloma), stag- 
ing (lymphoma) and assessment (pri- 
mary bone malignant neoplasms, and 
systemic diseases such as Paget’s dis- 
ease). ” 


Evaluation of Malignant Tumors 
of the Head and Neck 


“Routine” total-body bone scanning 
for metastatic workup of head and 
neck malignant neoplasms in patients 
without clinical symptoms is generally 
not warranted because of the low prob- 
ability of a positive test result in this 
particular patient population. If unex- 
plained symptoms, such as pain over 
bone structures remote from or adja- 
cent to the primary tumor, are pres- 
ent, then bone scanning represents a 
highly sensitive means to detect bone 


- metastases (20% to 30% of bone metas- 


tases imaged on bone scans are missed 
on roentgenograms).' Certain somatic 
carcinomas, including breast, lung, 


prostate, and hypernephroma, have a 
predilection to metastasize to the skel- 
eton, including the cervical spine, and 
skull base. Bone scanning should 
therefore be part of the evaluation of 
all such patients and may also prove to 
be useful in the evaluation of response 
of bone metastases to radiation and/or 
chemotherapy. 

The main diagnostic usefulness of 
bone scanning in head and neck malig- 
nant neoplasms is in the evaluation of 
clinical and subclinical extension of a 
carcinoma to bone. Pretreatment eval- 
uation of bone extension in primary 
carcinomas of the head and neck is 
extremely important, as surgical impli- 
cations are substantial. This is particu- 
larly valid in oral cavity carcinomas 
(especially floor of mouth), as the man- 
dible is frequently involved subclinical- 
ly. Any area of osteoblastic bone 
response, the constant peripheral re- 
sponse to advancing malignant bone 
destruction, should be considered 
important." Moreover, single-photon 
emission CT may improve the imaging 
result still further. Caution and careful 
clinical correlation are required to 
avoid misinterpretation of periapical 
dental disease, or other dental inflam- 
matory lesions, as a reactive bone 
response. 

Scintigraphy with "Ga has been uti- 
lized in the management and follow-up 
of head and neck tumors with varying 
results. ™" This modality is used rarely 
in head and neck malignant neoplasms, 
except for the staging and follow-up of 
lymphomas” and melanomas." Follow- 
ing therapy for head and neck malig- 
nant neoplasms, where the normal an- 
atomic planes and landmarks are 
sufficiently distorted to obscure accu- 
rate anatomic imaging (CT and mag- 
netic resonance imaging), gallium scin- 
tigraphy may be useful to detect 
recurrent disease.” In addition, “Ga 
has been utilized as a prognostic indi- 
cator in head and neck malignant neo- 
plasms. Patients with recurrent/resi- 
dual tumor who are “gallium positive” 
may have a worse prognosis compared 
with “gallium-negative” patients.” 


Osteomyelitis 


Morphologic evaluation of suspected 
acute or chronic osteomyelitis is most 
effective with conventional roentgen- 
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ography of the suspected site of infec- 
tion followed by bone scanning. Roent- 
genography is insensitive in detection 
of early lesions but, when results are 
abnormal, is diagnostic. In acute osteo- 
myelitis, bone lysis or dissolution on 
conventional morphologic examination 
(plain roentgenography and CT) may 
lag behind clinical onset by 7 to 10 
days. If these changes are awaited, 
crucial treatment time may be wasted 
and complications may develop as ap- 
proximately 30% to 50% of bone must 
be lost or demineralized before roent- 
genographic recognition is possible.” 
However, functional images can dem- 
onstrate the physiologic changes that 
precede these morphologic changes 
with a “positive” bone scan as early as 
24 hours following disease onset. It 
will also aid in the detection of up to 
20% of unsuspected secondary site in- 
volvement in hematogenously spread 
osteomyelitis. 

The triphasic bone scan is sufficient- 
ly sensitive, accurate, and reliable to 
establish the diagnosis of osteomyelitis 
in all three major head and neck re- 
gions of involvement (temporal bone 
and skull base, paranasal sinuses, and 
mandible), where the risk ef morbidity 
is great and the potential fer mortality 
is high (Fig 3, top). Early images (flow 
and pool phases) measure regional hy- 
peremia. Delayed images (3 to 24 
hours) identify uptake of tracer result- 
ing from the osteoblastic response 
to inflammation or injury. Osteomye- 
litis demonstrates increasing lesion-to- 
background activity with time, where- 
as cellulitis shows the opposite. How- 
ever, a 10% to 30% incidence of false- 
negative bone scans has been reported 
in acute osteomyelitis, especially in 
infants and young children. For pa- 
tients with a normal bone scan and 
clinical suspicion of osteomyelitis, a 
“Ga sean is useful, as it is very sensi- 
tive in detection of acute osteomyelitis. 
With an abnormal bone scan and a 
clinical diagnosis of osteomyelitis, the 
diagnosis must be confirmed by galli- 
um scanning. This also serves as a 
baseline for comparison with the post- 
treatment gallium scan to assess treat- 
ment effectiveness. Gallium has the 
drawbacks of a higher delivered radia- 
tion dose (approximately five times 
greater than *Tc) and a longer time 
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Fig 3.—Qsteomyelitis of he temporal bone (malignant external otitis). Top, Comparative right and left 
lateral views of amethylese diphosphonate bone scan demonstrate the intense osteoblastic uptake by 
the involved right tempos bone. Middle, Comparative right and left lateral views of a gallium scan 
demonstrate the pretrea™Ment ocalization of the infected focus. Bottom, Comparative right and left 
lateral views of a galliura scar after 6 weeks of treatment indicate the resolution of infection and 


treatment success. 


from injection to imaging (delayed im- 
aging at 24 to 72 hotrs). 

The mechanism ef gallium localiza- 
tion is believed to result from leakage 
of galliam into ares of nflammation. 
It then becomes bornd e ther by galli- 
um-binding proteins elaborated by in- 
flammatory cells (lactoferrins) or bac- 
teria (siderophores).° This dual 
mechanism of binding helps to explain 
“Ga uptake in immunecompromised 
neutropenic patietts and sterile 
abscesses. 

In aeute osteomyelitis, the “Ga scan 
will demonstrate tae active infective 
focus (Fig 3, middle), not the margin- 
ating osteoblastic bone response. The 


gallium scan has image validity even 
when a variety of surgical/dental pro- 
cedures have been performed in at- 
tempts to control osteomyelitis. This is 
in contradistinction to the bone scan, 
which may be persistently abnormal 
for months to years following the ini- 
tial insult despite adequate therapy, as 
it reflects the bone repair and remodel- 
ing mechanisms. When an infective 
focus has been sterilized, the gallium 
scan should revert to normal (Fig 3, 
bottom), not just decreased compara- 
ble activity. This is the means 
by which physiologic effectiveness of 
treatment can be assessed through di- 
agnostic imaging. Radiogallium allows 


Arch Otelaryngol Head Neck Surg—Vol 117, April 1991 





the assessment of biologic activity in i 
osteomyelitis and the staging of the 
disease process from initial infection 
through progression, healing, or recur- 
rence. | 

Indium 111-labeled autologous leu- 
kocyte scintigraphy is a highly sensi- 
tive and more specific means to detect 
infection (especially abseesses). Imag- 
ing is performed 4 to 24 hours after 
labeling and reinjection of autologous 
leukocytes. Its use is somewhat re- 
stricted by the time, imcreased cost, 
and expertise required for cell label- 
ing. The added specificity, and some- 
what similar sensitivity compared with 
“Ga, is rarely useful in imaging of head 
and neck osteomyelitis. 


SALIVARY GLAND IMAGING 


Nuclear salivary gland imaging is an 
underutilized imaging modality. It is 
the only functional imaging test of 
salivary gland tissue. There are specif- 
ic instances where radienuclide imag- 
ing may enhance our understanding 
and management of salivary gland dis- 
ease through an appreciation of biolog- 
ic activity.” | 

Detectable radioactivity is propor- 
tional to salivary gland function be- 
cause nuclear imaging relies on the | 
secretion (via the intercalated duct) 
and concentrating ability of the sali- 
vary glands. The major radiopharma- 
ceutical employed is ““Tc-pertechne- 
tate. The concentration of tracer per 
unit of weight is greater in the sub- 
mandibular gland, but overall the total 
secretion from the parotid gland is 
greater. Relative parotid to subman- 
dibular gland uptake is not a useful 
variable, except in very gross alter- 
ations. Sublingual and minor salivary 
glands are not usually identifiable. i 

The chief use of salivary gland radio- 7 
nuclide imaging is in the assessment of À 
the functional characteristics of major « 
salivary gland masses. Focal intrinsic a 

P: 
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nonfunctioning/cold areas are rarely 
helpful in the differential diagnosis, as 
they may represent carcinomas, pleo- 
morphic adenomas, cysts, or other dis- 
similar pathologie processes (high sen- 
sitivity, low specificity). Alternatively, 
focal hyperfunctioning lesions usually 
represent either a Warthin’s tumor or 
the much rarer oncocytoma (of inter- 
est, although not clinically applied, ra- 
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dioiodide will concentrate and delin- 
eate these tumors as well). Func- 
tioning lesions may not be apparent 
while surrounded by functioning pa- 
renchyma but may be visualized in 
the “washout” image (following siala- 
gogue) when activity has been cleared 
from the surrounding normal paren- 
chyma. Preoperative diagnosis of a 
functioning tumor intrinsic to the ma- 
jor salivary gland virtually denotes 
benign disease; hence, a less aggres- 
sive surgical approach may be consid- 
ered. The incidence of malignant neo- 
plasms in hot salivary masses, like hot 
thyroid nodules, is exceedingly rare.“ 

The diagnosis of parotid or subman- 
dibular duct obstruction is usually clin- 
ical. Still, some clinicians rely on con- 
ventional sialography, which is often a 
painful procedure associated with fre- 
quent morbidity (eg, acute sialadeni- 
tis). Salivary gland scanning is a sim- 
ple, relatively noninvasive means to 
detect ductal obstruction. Tracer is 
retained diffusely by the obstructed 
gland and will usually be accentuated 
following the physical stress of siala- 
gogues (washout phase). 

Although salivary gland imaging will 
usually not identify the cause of the 
obstruction (calculus, stricture, inspi- 
sated pus or debris, neoplasm), it may 
be useful in patient management. For 
example, if the gland shows preserved 
parenchymal function, simple removal 
of a calculus may be indicated to pre- 
vent further gland dysfunction and at- 
rophy. On the other hand, if parenchy- 
mal function is severely compromised, 
excision of the gland may be indicated. 
Salivary gland imaging can also be 
useful in the diagnosis of diffuse sali- 
vary gland dysfunction, such as Sjö- 
gren’s syndrome." 


OTHER USES FOR NUCLEAR 
IMAGING IN OTOLARYNGOLOGY 


Vascular masses of the head 
and neck, particularly cavernous he- 
mangiomas, may be studied with 
technetium-radiolabeled red blood cell 
scanning. Characteristically, cavern- 
ous hemangiomas show poor perfusion 
and slow filling of the tumor on tripha- 
sic imaging. This so-called perfu- 
sion—blood pool mismatch is virtually 
diagnostic of cavernous hemangiomas 


and may be very useful in diagnosis.” 


Nuclear imaging can be useful in the 
diagnosis of gastrointestinal disease. 
Scintigraphic esophageal transit stud- 
ies are more sensitive for the detection 
and quantification of abnormalities of 
esophageal transit than roentgeno- 
graphic methods, manometric meth- 
ods, and endoscopy.'~ Gastroesophage- 
al scintigraphy has limited usefulness 
but has been shown to be highly sensi- 
tive and quantitative in the diagnosis 
of gastroesophageal reflux. Pulmonary 
aspiration studies are useful in docu- 
menting suspected aspiration of gas- 
tric contents following head and neck 
surgery. 

Active cerebral spinal fluid rhinor- 
rhea and otorrhea following trauma or 
surgery may be demonstrated and lo- 
calized by radionuclide cisternography. 
For cerebrospinal fluid rhinorrhea, 
pledgets are strategically placed in 
the nasal vault and marked as to 
their anatomic location. *’Tc-diethy- 
lenetriaminepentaacetic acid or other 
suitable radionuclide is injected in- 
trathecally via lumbar puncture, and 
the patient is placed in the position 
that causes the greatest leakage. Seri- 
al scanning of the skull is performed to 
detect leakage of cerebrospinal fluid. 
It is more common not to visualize a 
leak but to detect radiotracer on the 
pledgets following removal after 4 to 6 
hours. Better localization of active ce- 
rebrospinal fluid leaks may be possible 
with intrathecal metrizamide CT.” 

Currently, there are only a few ex- 
amples of radioisotope use to selective- 
ly localize and treat malignant disease 
(eg, “I in thyroid carcinoma). The 
potential to exploit physiologic fea- 
tures unique to neoplasms to deliver 
therapeutic doses of radiopharmaceuti- 
cals is an exciting concept. Unfortu- 
nately, the vehicle to deliver these 
radiopharmaceuticals remains elusive. 
Monoclonal antibodies may provide 
such a delivery system.” 


CONCLUSION 


Radionuclide imaging of the head 
and neck has proved to be worthwhile 
in selective areas, including the evalu- 
ation of thyroid masses and the detec- 
tion (and therapeutic management) of 
bone malignant neoplasms and infec- 
tion. There is a host of other possibili- 
ties for assessment by radionuclide im- 
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aging. Conventional roentgenography 
provides superior anatomic detail but 
provides little information regarding 
function. Radionuclide imaging is 
unique in its ability to image physiolog- 
ic processes. 


This investigation was supported by the Saul A. 
Silverman Family Foundation, Toronto, Canada. 
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Hydroxyapatite Cement 


I. Basic Chemstry and Histologic Properties 


Peter D. Costantino, MD; Craig D. Friedman, MD; Kent Jones, MD: 
Lawrence C. Chow, PhD; Harold J. Pelzer, DDS, MD: George A. Sisson, Sr, MD 


è Hycroxyapatite cement is a unique cal- 
cium phosphate preparation that can be 
shaped intracperativesy and sets in vivo to 
an implant composec of microporous hy- 
droxyapatite. The histologic response to 
this cement was evatuated by implanting 
disks made ofthis material within the heads 
of nine cats. Three sets of 12 hydroxyapa- 
tite cement disks were produced containing 
0%, 10%, and 20% macropores by volume, 
respectively. The disks were implanted sub- 
cutaneously, intramuscularly, above the 
periosteum of the skull, and directly onto 
the surtace of the cawarium. Each macro- 
pore percentage was represented in each 
tissue plane, and animals were killed up to 9 
months postoperativety. There were no tox- 
ic reactions, implants extruded, or wound 
infections. Histologic examination of the 
implant-soft-tissue interfaces revealed a 
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transient inflammatory response without 
foreign body reaction. The disks were re- 
sorbed over time in direct proportion to 
their macropore content (surface areas) in 
all groups except for those disks placed 
directly onto the surface of the calvarium 
below the periosteum. In this group, numer- 
ous foci of bone formed at the skull-implant 
interface, with variable replacement of the 
deep surface of these implants by bone. 
Implant replacement by bone is postulated 
to occur through a combination of implant 
resorption coupled with osteoconduction. 
Based on these properties, hydroxyapatite 
cement may prove useful when applied to 
the reconstruction of non-stress-bearing 
Skeletal tissue. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:379-384) 


lloplastic implants have been used 

to reconstruct the craniofacial 
skeleton since 1600, when Fallopius 
implanted a gold plate to repair a 
cranial defect.’ Since that time, con- 
tour reconstruction of the non-stress- 
bearing, craniofacial skeleton has con- 
tinued to be a technical and materials 
problem. Metals are difficult to shape 
and are hampered by problems such as 
infection and corrosion.” Polymers 
such as silicone, Proplast, or methyl- 
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methacrylate are encapsulated by scar 
tissue resulting in significant rates of 
implant infection and/or extrusion.” 
Biologic materials, such as autogenous 
bone grafts, may cause donor site mor- 
bidity, suffer from significant postim- 
plantation resorption, and are difficult 
to accurately conform to skeletal de- 
fects."" At present, there is no ideal 
natural or synthetic material for con- 
tour reconstruction of the craniofacial 
skeleton. 

Of those alloplastic materials used to 
augment and replace the facial skele- 
ton, the most promising and well tol- 
erated are calcium phosphate—based 
compounds.” The majority of the 
human skeleton is composed of calcium 
phosphate in the form of hydroxyapa- 
tite (HA), and processing techniques 
developed during the early 1970s have 
provided HA preparations with suffi- 
cient structural strength to serve as 
bone substitutes.” Since the mid- 
1970s, various preformed HA prepara- 
tions have been used in a variety of 
clinical applications within medicine 
and dentistry. *™ The applicability of 
these HA preparations, however, has 
been limited, because these implants 
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Fig 1.—Solubility phase diagram for various cal- 
cium phosphates at 37°C. OHAp indicates hy- 


droxyapatite; ®-TCP, beta-tricalcium phos- 
phate; TTCP, tetracalcium phosphate; OCP, 
octacalcium phosphate; DDCP, dihydrate dical- 
cium phosphate; and ADCP, anhydrous dical- 
cium phosphate. 


Recently, a new type of calcium 
phosphate cement that sets to HA in 
vivo has been developed” at the Paf- 
fenbarger Research Center of the 
American Dental Association Health 
Foundation (ADAHF) located at the 
National Institutes of Standards and 
Technology, Gaithersburg, Md. This 
material is referred to as HA cement 
(HAC) and is particularly unique in 
that it can be applied intraoperatively 
as a paste and, subsequently, sets to a 
structurally stabile implant composed 
of microporous HA. All other forms of 
HA, to our knowledge, must be pre- 
formed as a hard material prior to 
implantation. 

The purpose of this study was 
to test the histologic response to HAC 
in a large animal model. Application of 
HAC to frontal sinus obliteration and 
reconstruction has also been per- 
formed and is described in part II” 
of this study. The hypotheses tested 
herein were that HAC would be 
highly tissue compatible, would not be 
resorbable, and would demonstrate 
properties potentially suitable for 
use in the augmentation of non- 
stress-bearing areas of the craniofacial 
skeleton. 


BACKGROUND 


Biologic Characteristics 
of HA Compounds 


The general chemical composition of 
HA is [Ca,,(PO,),(OH),], and it essen- 
tially represents interlinked calcium 
phosphate molecules. Hydroxyapatite 


is the primary mineral component of 
teeth and bone and exists in bone in 
equilibrium with other calcium phos- 
phate salts. At a pH of 7.4, it is the 
least soluble of the naturally occurring 
calcium phosphate salts (Fig 1). Its 
stable macromolecular structure, along 
with its low solubility at physiologic 
pH,” results in a relative resistance 
to resorption in vivo, depending on the 
method of preparation. 

All forms of HA are noteworthy for 
their excellent biocompatibility. Hy- 
droxyapatite does not cause a foreign 
body giant cell reaction, a sustained 
inflammatory response, toxic reac- 
tions, or an increase in serum calcium 
or phosphate levels. The most impor- 
tant characteristic of HA compounds is 
their interaction with osseous tissue. 
Some studies have claimed that the 
presence of HA compounds within the 
body induces osteogenesis (de novo 
formation of new bone), but definitive 
studies” using bone marrow and HA in 
implanted Millipore filters showed no 
osteogenic effect by HA in the absence 
of bone marrow cells.” 

Although HA is not osteogenic, it is 
osteoconductive, in that it can serve as 
a scaffold on which bone can grow. If 
macropores (200 to 300 pm) are fabri- 
cated into an HA implant, bone grows 
into the macropores.“~~ When im- 
planted into the cortex of long bones in 
dogs, preformed porous ceramic HA 
blocks becomes ingrown with osteoid 
tissue.” Implanted blocks of HA can 
show a faster rate of bone ingrowth 
than can bone grafts,” and similar 
studies have also shown that cartilage 
is able to grow into porous HA im- 
plants. Despite a lack of osteogenesis, 
a direct chemical bond forms between 
the implant and bone without interven- 
ing fibrous tissue. This bonding of im- 
plant to bone is referred to as 
osseointegration. 


Types of HA: Ceramic 
and Nonceramic 


Hydroxyapatite can be fabricated in 
ceramic and nonceramic forms. Since 
the mid-1970s, HA has been used clini- 
cally only as a ceramic preparation. 
The ceramic forms of HA are heated to 
fuse individual HA crystals to each 
other through a process called sinter- 
ing. After HA crystals are fabricated 
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at a pH significantly lower than phys- 
iologic, they are sintered (heated) to 
600°C to 700°C . This results in a hard, 
strong, functionally nonresorbable ma- 
terial that has gained the widest clini- 
cal application primarily within the 
fields of dentistry and oral surgery.“ 
Preformed ceramic HA is available 
in two forms: dense and porous. Po- 
rous ceramic HA permits bone in- 
growth if the pores have a minimum 
diameter of 100 pm. Interconnecting 
pores of 40 to 100 pm are necessary for 
the development of functioning haver- 
sian systems."* Certain species of 
coral in the genus Porites have regu- 
larly patterned 200-um pores, with 
interconnecting pores of 50 to 60 um. 
This structure proved to be ideal for 
osseous ingrowth, and commercial im- 
plants based on this coralline structure 
have been developed and marketed.*” 
Dense or porous ceramic HA is avail- 
able as blocks or granules. Blocks, 
used as substitutes for bone grafts in 
orthognathic surgery, are difficult to 
shape such that they accurately con- 
form to facial skeletal defects and are 
very brittle in the porous form. Gran- 
ules are difficult to confine within the 
reconstruction area and are not struc- 
turally stabile until ingrown by fibro- 
osseous tissue. This ingrowth and sta- 
bilization can take several weeks to 
several months (Fig 2). 
Hydroxyapatite cement, which was 
evaluated in this study, is significantly 
different from the ceramic HA com- 
monly used in clinical practice. Hy- 
droxyapatite cement, which is noncer- 
amic, is produced by direct crys- 
tallization of HA in vivo, and it does 
not require heating for the formation 
of a structurally stable implant. The 
solubility of nonsintered HA is greater 
than that of ceramic HA, but sparingly 
soluble preparations are stil! possible.” 
Prior to the development of HAC, 
nonceramic forms of HA had not been 
used clinically due to their bioresorba- 
bility. The material used in this study 
can be mixed with water, bleod, saline, 
or weak phosphoric acid to create a 
“paste.” The paste can then be used to 
fill facial-skeletal defects and can be 
contoured intraoperatively. The 
strength of HAC is less than that of 
ceramic HA, but, based on stress test- 
ing, it appears to be sufficient for the 
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Fig 2.—Ceramic hydroxyapatite granules. 


reconstruction of ron-stress-bearing 
bone.” 


Chemistry anc Properties 
of HaC 


The major components of HAC are 
tetracaleium phosphete (TTCP) and di- 
calcium phosphate anhydrous or di- 
calcium phosphate lihydrate (DCP). 
These components react in an aqueous 
environment to form HA, and a simpli- 
fied chemical equaticn for this reaction 
is presented in Fig 3. The TTCP is a 
more basic salt thar is HA, and the 
DCP is more acidic than is HA. To- 
gether, TTCP and LCP can form HA 
as the only product ifthe stoichiometry 
of the cement paste is in accordance 
with the chemical equation in Fig 3. 
Under in vitro conditions at 37°C, 
pure HAC (Figs 4 and 5) sets in ap- 
proximately 15 minwes, maintaining a 
pH during the settng phase in the 
range of 6.5 to 8.0." 

In a recent investigation,” pow- 
der roentgenographi- diffraction tech- 
niques were used to study the extent 
of the cement setting reaction as a 
functiom of time during the 24-hour 
period followmg mixmg. The compres- 
sive strengths of the samples during 
the same period were also determined. 
The results showed that the cement 
sets within 15 minut=s and the chemi- 
cal reaction was completed within 4 
hours, at which time the only reaction 
product was HA wita no by-products. 


A maximum compressive strength of 


380 kg/cm“ (SD = 13 kg/em*; n =8) (5400 
pounds per square inch; 37 MPa was 
also developed at this time. Under 
scanning electron microscopic exami- 


nation, the set HAC is composed of 


small petal-like crystals, which result 
in a microporous structure. The bulk 
density of the set cement is approxi- 
mately 2.5, which corresponds to a 
pore content of 45% of the entire im- 
plant volume." Results from dye pene- 
tration tests and scanning electron mi- 
croscopic examinations” suggest that 
the average effective pore diameter is 
in the order of 2 to 5 nm. This pore size 
will allow permeation of the set cement 
by ionic materials and dyes such as 
methylene blue, but prevents the pas- 
sage of bacteria. 


MATERIALS AND METHODS 
Experimental Design 


Thirty-six disks of HAC were fabricated 
by filling a 1-cm-diameter cylindrical mold 
with the material, compressing it to “firm- 
ness” (by hand) and allowing it to set in a 
moist environment for 12 hours. The solid 
cylinders of cement were then sectioned into 
disks 1.0 mm thick, using a saw. To evaluate 
the relationship of implant resorption to im- 
plant surface area, macropores were embed- 
ded within some of the implants by mixing 
the cement with sucrose granules prior to 
placement into the cylindrical molds. After 
setting, the sucrose granules were removed 
by dissolution in water. In this fashion, three 
sets of 12 disks were produced, containing 
0%, 10%, and 20% macropore content by vol- 
ume, respectively. The macropores provided 
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H,O 


Ca,(PO,), + CaHPO, — Ca.(PO,),OH 





Fig 3.—Chemical equatian snowing chemical 
reaction to form hydroxyapatite. Water is a vehi- 
cle; reactants dissolve anc then reprecipitate as 
hydroxyapatite after setting in situ. 





Fig 4.—The dry hydroxyapatite cement. 





Fig 5.—The hydroxyapatite cement after mixing 
with water. 


channels into which bone could grow and ef- 
fectively increased the surface area of the 
disks to evaluate the relationship of resorp- 
tion to surface area. 

Nine healthy adult mixed-breed cats 
served as experimental subjects. The proto- 
col and guidelines for this study were ap- 
proved by the Institutional Animal Care and 
Use Review Committee of Northwestern 
University Medical School, Chicago, Ill. The 
animals were procured by the Northwestern 
University Medical School Center for Ex- 
perimental Animal Surgery. The preoper- 
ative and postoperative care of these animals 
was overseen by the University veterinari- 
ans to ensure proper and humane treatment. 
Surgery was performed under sterile condi- 
tions, using endotracheal halbthane anesthe- 
sia after induction with intravenous 4% sodi- 
um pentobarbital (1 mL/2.25 kg) After 
operative procedures, the animals received 
buprenorphine hydrochloride (Buprenex), 
0.01 mg/kg intramuscularly every 12 hours 
over a period of 48 hours for pain control. A 
single preoperative dose of cephalothin sodi- 
um (Keflin), 40 mg/kg, was given intrave- 
nously for antibiotic coverage. 

Through a single 2-cm midline scalp inci- 
sion positioned between the ears of each ani- 
mal, disks composed of HAC were implanted 
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Fig 6.—A hydroxyapatite cement disk being im- 
planted intramuscularly. 


subcutaneously, intramuscularly, just out- 
side the periosteum of the skull, and directly 
onto the surface of the calvarium below the 
periosteum (Fig 6). The animals were sacri- 
ficed by letha! injection at 3, 6, and 9 months 
after implantation. Each group of animals 
had disks of all pore percentages represented 
in each tissue plane. 


Histologic Processing 
and Examination 


Disks embedded within the soft tissue 
were removed from the animals with a sur- 
rounding “cuf” of tissue. The disks placed 
subperiosteally were firmly fixed to the un- 
derlying skull, and, therefore, the entire sec- 
tion of calvarium underlying the disks was 
cut free from the rest of the cranium, using a 
saw (Stryker) The disks and their surround- 
ing tissue were placed in a 10% buffered 
formaldehyde solution for fixation. 

To better evaluate inflammatory re- 
sponse, three disks implanted in muscle were 
decalcified by placing the disks in a 12% hy- 
drochloric acid solution until soft enough for 
sectioning. The decalcified specimen was 
then paraffin-embedded, sectioned, and 
stained with hematoxylin-eosin by standard 
technique. ™" This process of decalcification 
removes most of the implant material. The 
remainder of the disks were not decalcified to 
preserve the HA implant for microscopic ex- 
amination. These specimens were embedded 
in methylmethacrylate, sectioned with a dia- 
mond-tipped blade, ground to a thickness of 
40 um, and stained with Paragon stain (Ladd 
Multiple Stain, Burlington, Vt), as described 
by Dunneiser.” This method of staining al- 
lowed good differentiation between fully 
mineralized bone, osteoid and soft tissue. 

Examinaticn of both the decalcified and 
undecalcified sections was carried out micro- 
scopically. The decalcified specimens were 
examined for the amount of inflammation and 
fibrous encapsulation of the implants. The 
remaining specimens were examined for disk 
resorption, osseointegration of the disks to 





Fig 7.—A decalcified section of a disk implanted intramuscularly 6 months prior to killing of the animal. 
The disk has been dissolved by the decalcification process and has been present in the hydroxyapa- 
tite (HA) space. The inflammatory response is consistent with a postsurgical wound, and there is no 
evidence of foreign body giant cell formation (hematoxylin-eosin, original magnification x 40). 


the underlying calvarium, and implant re- 
placement by bone. Formal histometric anal- 
ysis of bone growth into the implants was not 
carried out. Radiograms were obtained on 
fine-grain film (Kodak SRE, Eastman Kodak 
Co, Rochester, NY) with a radiographic 
machine (Faxitron, Hewlett-Packard Co, 
McMinnville, Ore) set at 40 keV, 3 mA, and 
120 seconds at 9-cm distance. Radiograms 
suitable for microscopic examination were 
obtained with the same Faxitron machine at 
40 keV and 12-minute exposure and exam- 
ined with a light microscope at x60 
magnification. 


RESULTS 


All animals survived the entire du- 
ration of the study. There were no 
toxic reactions, wound infections, im- 
plant extrusions, and no disks migrat- 
ed from the original sites of implanta- 
tion. Gross examination of the disks 
demonstrated no fibrous encapsula- 
tion. Those disks implanted onto the 
surface of the calvarium were firmly 
fused to the underlying skull. 

Decalcified histologic examination 
was carried out only on disks im- 
planted intramuscularly. The decalci- 
fied soft-tissue specimens revealed 
mild inflammatory response, consist- 
ing of polymorphonuclear leukocytes 
and monocytes. This inflammatory re- 
sponse resolved within 6 months after 
implantation and was consistent with a 
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postsurgical wound (Fig 7). There was 
no fibrous encapsulation of the im- 
plants, regardless of the tissue plane 
within which the disks were implant- 
ed, and there was no fereign body 
giant cell response in any of the 
specimens. 

The undecalcified soft-tissue speci- 
mens demonstrated progressive re- 
sorption of the implants, with a loss of 
volume, over the 9 months of the 
study. Specimens with the greater 
pore content demonstrated greater re- 
sorption within each time mterval. The 
absence of significant fibreus encapsu- 
lation was also confirmed on these 
sections. No evidence of wsteogenesis 
was seen. In contrast to the implants 
placed in the soft tissues, the speci- 
mens implanted subperiosteally dem- 
onstrated numerous foci of new bone 
formation within the spaces between 
the disks and the calvarium (Fig 8). 
There was bone ingrowth into the 
disks over the surfaces in contact with 
the skull (Fig 9). Disks implanted sub- 
periosteally also demonstrated bone 
formation over their external surfaces, 
which was not in direct eontact with 
the skull, but was covered by 
periosteum. 

Roentgenographic examination of 
the disks implanted within the soft 
tissue confirmed progressive resorp- 
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Fig 8.—Tan lamellar bone of the skull (lower half of the figure) with a layer of 
recently deposited hypescellular bone on its surface 6 months after disk 
implantation can be seen. The implant can be seen as the dark mottled 
material in the upper half>f the figure. Bone has grown into the implant from 
the skull surface, and areas of osteoid (magenta) can be seen around the 
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Fig 9.— A junction between a 0% pore disk and skull 3 months after 
implantation. A layer of tan bone can be seen over the inferior surface of the 
dark implant (upper half of illustration). Bone can also be seen growing into 
the implant without a loss of implant volume (far left of illustration). Note the 
osteocytes within the layer of recently deposited bone on the undersurface 


resorbing islands of hydraxyapatite cement (dark material) (Paragon stain, 


Original magnification x =O). 


tion in direct relatien to greater pore 
content and time imolanted. There was 
no roentgenographr evidence of bone 
deposition in any of the disks implant- 
ed within the soft teswe. However, for 
subperiosteal disks microroentgeno- 
grams of the junetion between the 
disks and the skull zonfirmed that the 
deposited material was calcified and 
probably represented bone (Fig 10). 
Attenuation of the disk surfaces in 
contact with calvarum without a loss 
of disk volume wes seen, indicating 
that the implant had been replaced by 
incompletely calcified osteoid. The 
amount of calcified material within 
the disk-skull junction increased over 
time, as did the amount of disk re- 
placement by less madiodense material 
(presumably bone). 


COMMENT 


Hydroxyapatite mpresents a highly 
biocompatible synthetic implant mate- 
rial for skeletal reconstruction. This 
biocompatibility stems from the fact 
that calcium phospkate is found within 
bone in the form of HA, and it is, 
therefore, a chemically natural materi- 
al. Widespread application of HA to 
bone replacement kas been limited by 
the poor ability of HA to withstand 


shear forces, which prevents its use in 
stress-bearing bones, and the need for 
prefabrication as a hard implant, which 
limits its contour adaptability. Since 
HAC can be sculpted intraoperatively, 
it potentially eliminates the need for 
prefabrication and may solve the con- 
tour adaptability problem faced by ce- 
ramic HA preparations.“ 

The histologic response to the HAC 
when implanted within soft tissue was 
consistent with the response seen with 
other forms of prefabricated, commer- 
cial HA." Lack of significant fibrous 
encapsulation, minimal inflammatory 
response, and an absence of foreign 
body giant cell formation would be 
expected of all ceramic or nonceramic 
HA implants. In this study, the inflam- 
matory response that had resolved by 
6 months was consistent with a post- 
surgical wound. The absence of fibrous 
encapsulation and minimal inflamma- 
tion compare favorably with what is 
seen’ with polymer implants such as 
methylmethacrylate or Proplast.“ 

It appears that HAC is more re- 
sorbable than ceramic HA. The in- 
creased resorption of disks with great- 
er pore content indicates that re- 
sorbability varies directly with surface 
area. There was no evidence of osteo- 
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of the implant (Paragon stain, original magnification x 100). 





Fig 10.—A microroentgenogram of the junction 
between a 10% pore hydroxyapatite disk (HA) 
and the skull (S) 6 months after implantation. 
There is a layer of radiodense new bone forma- 
tion on the surface of the skull. The arrows indi- 
cate calcified osseous tissue joining the disk to 
the calvarium (magnification x 40). 


genesis in any of the HAC disks, which 
is consistent with data on ceramic HA 
implants. It would be expected that, 
when implanted solely within soft tis- 
sue, HAC would not be replaced by 
bone over time and would eventually 
be resorbed. 

Although no evidence of true osteo- 
genesis was found in any disk speci- 
mens, the HAC was found to be osteo- 
conductive when implanted in subperi- 
osteal pockets or onto the surface of 
the calvarium. Bone grew onto the 
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surfaces of the disks and into the im- 
plant material as it was slowly re- 
sorbed. The external surfaces of the 
disks implanted onto the calvarium 
(beneath the periosteum, but not in 
direct contact with bone) also demon- 
strated foci of bone formation. The 
bone formation seen over the external 
surfaces of the subperiosteal implants 
does not represent osteogenesis but, 
rather, bone formation generated by 
the periosteum itself, which has a sig- 
nificant endogenous osteogenic poten- 
tial.” Although the cement does not 
appear to form a permanent implant if 
surrounded only by soft tissue, its 
osteoconductive and resorptive prop- 
erties suggest that it has the potential 
to function as a successful implant 
when in direct contact with viable 
bone. When in contact with viable 
bone, the cement is replaced, at least 
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in part, with osseous tissue, without a 
significant loss of volume. This proper- 
ty is unique when compared with com- 
mercial ceramic HA preparations. 
Several conclusions can be drawn 
from this initial study. First, the fact 
that this material is a cement and can 
be sculptured in vivo is a significant 
advantage over preformed ceramic HA 
blocks or granules, when facial contour 
reconstruction or augmentation is con- 
templated. Second, when HAC is 
placed into contact with viable bone or 
periosteum, it is replaced by bone as 
the implant is resorbed. While HAC 
probably does not have sufficient 
shear-strength resistance to function 
in the reconstruction of stress-bearing 
bones, the cement does appear to be 
sufficiently structurally stable for re- 
construction and augmentation of non- 
stress-bearing portions of the craniofa- 
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cial skeleton. Finally, the inflam- 
matory response to this cement is less 
than to that seen with polymer im- 
plants, and it is comparable to that 
seen with clinically used forms of ce- 
ramic HA. Based on these favorable 
initial findings, HAC was evaluated 
experimentally in part II” for frontal 
sinus obliteration and frontal bone 
reconstruction. 
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~ Hydroxyapatite Cement 


II. Obliteration and Reconstruction of the Cat Frontal Sinus 


Craig D. Friedman, MD Peter D. Costantino, MD; Kent Jones, MD; 
Lawrence C. Chow, PhI; Harold J. Pelzer, DDS, MD; George A. Sisson, Sr, MD 


è Frontal sinus obliseration and recon- 
struction can be perfermed with autoge- 
nous grafts or synthetec implants, each of 
which has significant imitations. Hydroxy- 
apatite cement, which «an be shaped intra- 
operatively and sets te a microporous hy- 
droxyapatite implant, was applied to this 
problem. Nine cats haďthe anterior table of 
their frontal sinus unileterally removed and 
the sinus cavity stripped of its mucosa. 
Hydroxyapatite cementwas used to obliter- 
ate the cavity and recorstruct the overlying 
anterior table defect. “he unoperated side 
served as the control, and the animals were 
sacrificed up to 18 mosths postoperatively. 
There were no adverse reactions, infec- 
tions, mucoceles, or implant extrusions. 
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The normal anatomic contour of the fore- 
head region overlying the hydroxyapatite 
cement implants was maintained in all ani- 
mals. Histologic examination of undecalci- 
fied whole sinus sections revealed progres- 
sive replacement of the implants with 
woven bone without a loss of volume. Re- 
placement of the hydroxyapatite cement by 
woven bone is postulated to occur through 
a combination of implant resorption cou- 
pled with osteoconduction. The use of hy- 
droxyapatite cement proved successful for 
the reconstruction and obliteration of cat 
frontal sinuses, and may be appropriate for 
the same application in humans. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:385-389) 


GS ueery of the frontal sinus contin- 
ues to represent a technical chal- 
lenge for the otolaryngology—head 
and neck surgeon. The frequent trau- 
matic and inflammatory conditions of 
the sinus, along with congenital defor- 
mities and neoplastic involvement that 
affect this prominent aesthetic loca- 
tion, pose unique requirements for suc- 
cessful surgical treatment. Current 
surgical techniques and materials for 
frontal sinus obliteration and recon- 
struction include autogenous adipose 
grafts, bone grafts, and various allo- 
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plastic implants. These approaches 
have proved to be less than ideal when 
examined critically. In an attempt to 
find an improved implart material for 
frontal sinus obliteration and frontal 
bone reconstruction, a newly devel- 
oped calcium phosphate preparation,” 
referred to as hydroxyapatite cement 
(HAC) and described in part I," was 
applied to this problem in a cat model. 


MATERIALS AND METHODS 


Experimental Design 
and Operative Technique 


Nine adult mixed-breed cats (average 
weight, 4 kg) served as the experimental 
subjects. The protoeol and guidelines for this 
study were approved by the Institutional 
Animal Care and Use Review Committee of 
Northwestern University Medical School, 
Chicago, Ill. The animals were procured 
by the Northwestern University Medical 
School Center for Experimental Animal Sur- 
gery. The preoperative amd postoperative 
care of these animals was everseen by Uni- 
versity veterinarians to ensure proper and 
humane treatment. Surgery was performed 
under sterile conditions, using endotracheal 
halothane anesthesia after induction with 
intravenous 4% sodium pentobarbital 
(0.5 mL/kg). After all operative procedures, 
the animals received buprenorphine hydro- 
chloride (Buprenex), 0.01 mg/kg intramuscu- 
larly every 12 hours, for pain control. A sin- 
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gle preoperative dose of cephalothin sodium 
(Keflin), 40 mg/kg, was given intravenously 
for antibiotic coverage. 

After sterile surgical preparation, a verti- 
cal midline incision was made in the anterior 
forehead and scalp. Subperiosteal flaps were 
developed, exposing the region of the frontal 
sinus (Fig 1). A unilateral osteoplastic bone 
flap was created using a micro-oscillating 
saw, and the frontal sinus mucoperiosteum 
was removed in its entirety. The surgical 
technique did not employ burr scoring of the 
cavity walls. The opposite sinus served as a 
negative control, no positive controls were 
prepared. Hydroxyapatite cement was 
mixed immediately prior to use with 0.3 mL 
of sterile water per gram of cement, which 
resulted in a paste that was modeled and 
contoured to fill the defects. The entire sinus 
cavity was filled with HAC, and the superior 
portion of the sinus was shaped to approxi- 
mate the original contour of the frontal bone 
(Fig 2). Gamma radiation is the only current- 
ly acceptable method of sterilization for this 
material, and as this method was not avail- 
able, the HAC was not sterilized prior to 
implantation. Following obliteration and 
frontal bone reconstruction, the wound was 
closed in layers with absorbable suture after 
placement of a suction drain. Serum calcium 
levels were obtained every 24 hours postop- 
eratively for 7 days, and every other week 
for 3 months. 


Gross Examination, Histologic 
Processing, and 
Microscopic Examination 


The subject animals were sacrificed by le- 
thal injection in groups of three at 6, 12, and 
18 months postoperatively. The soft tisuses 
of the scalp and facial region were removed. 
The entire nasofrontal sinus complex was 
removed as a unit for processing. Undecalci- 
fied whole sinus coronal sections were ob- 
tained on all specimens, using the same 
method of fixation and acrylic embedding as 
described in part I." On completion of poly- 
merization, the undecalcified specimens 
were cut into 100-um-thick sections, which 
were then attached to glass slides, and hand- 
ground to a thickness of approximately 
40 um. Sections were then stained with Para- 
gon stain (Ladd Multiple Stain, Burlington, 
Vt) for delineation of mineralized bone, oste- 
oid, and fibroconnective tissue. With this 
staining method, mineralized bone stains a 
flesh-tone color, osteoid stains magenta, and 
soft tissue stains a deep purple. Decalcified 
specimens were prepared by demineraliza- 
tion in 12% hydrochloric acid solution, then 
paraffin-embedded, sectioned, and stained 
with hematoxylin-eosin. 

Gross examination consisted of inspection 
of each undecalcified section with a dissect- 
ing microscope (Zeiss OMI-1, Zeiss USA, 





Fig 1.—Transilluminated frontal sinus (FS) in a 
prepared cat skull. The anterior table defect is 
encompassed by the transilluminated area. 


Thornwood, NY) under x6 magnification to 
determine the integrity and contour of the 
implant, its integration with adjacent sinus 
wall and surrounding osseous structures, ev- 
idence of mucosal ingrowth or mucocele for- 
mation, and effective obliteration of the 
nasofrontal duct. Similar examinations of de- 
calcified specimens were performed. Addi- 
tionally, microscopic examination of the soft- 
tissue interface overlying the anterior table 
reconstruction and the nasofrontal duct in- 
terface was carried out in all specimens to 
detect evidence of an inflammatory response 
or fibrous encapsulation of the implant. Im- 
plant replacement with woven bone in the 
undecalcified whole sinus sections was histo- 
metrically quantified, using a Wiebel grid at 
x 150 magnification.” 


Radiographic Examination 


Computed tomography of the subject ani- 
mals was obtained prior to sacrifice , using a 
scanner (GE 9800, General Electric, Milwau- 
kee, Wis). Coronal images were obtained at 
1.5-mm thickness, with the animal sedated 
under 4% pentobarbital (1 mL/2.25 kg). 
Three-dimensional reconstruction was per- 
formed with software equipment (GE 9800 3- 
D) to allow evaluation of the contour recon- 
struction of the frontal region. After tissue 
processing, contact radiograms of undecalci- 
fied sections were obtained, using fine-grain 
film (Kodak SRE, Eastman Kodak Co, Roch- 
ester, NY) and a radiographic machine (Fax- 
itron, Hewlett-Packard Co, McMinnville, 
Ore) set at 40 keV, 3 mA, and 180 seconds at 
8-cm distance. These images were correlated 
with the histologic findings. 


386 Arch Otolaryngol Head Neck Surg—Vol 117, April 1991 





Fig 2.— Intraoperative reconstruction and oblit- 
eration of the frontal sinus with hydroxyapatite 
cement. 


RESULTS 


There were no postoperative mor- 
talities or complications, and all ani- 
mals survived the duration of the ex- 
periment. There were no wound infec- 
tions or wound-related complications. 
No implants were infected or extrud- 
ed, and no depressions were detected 
within the region of the reconstructed 
frontal bone. All of the animals had 
excellent aesthetic support of the soft 
tissue overlying the reconstructed ar- 
eas. One animal demonstrated a tran- 
sient elevation of serum calcium at 
72 hours, without any metabolic or 
clinical impairment. None ef the other 
animals deviated from normal serum 
calcium levels during the entire study. 


Radiographic Examination Findings 


Computed tomography revealed 
complete obliteration of the sinus cavi- 
ty and effective reconstruction of the 
anterior table. The radiographic ap- 
pearance of the implant on these stud- 
ies was the same as the surrounding 
unoperated bone. Throughout the 
study, there was no computed tomo- 
graphic evidence of implant resorp- 
tion, volume loss, or defect formation 
within the substance of the implants. 
Three-dimensional reconstruction of 
the frontal region (Fig 3) confirmed the 
ability of the cement to afford stable 
contour reconstruction of the facial 
skeleton. Plain radiographs confirmed 
progressive replacement of the im- 
plants with bone over time, beginning 
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at the implant perphery. No cystic 
areas suggestive of mucocele forma- 
tion were seen in any of the radio- 
graphs. 


Gress Examination Findings 


Gross examination of the specimens 
at sacrifice revealed excellent integra- 
tion of the implant to the surrounding 
bone. The reconstructed anterior table 
maintained its contour and differed 
little imappearance from the surround- 





Fig 3.—Three-dimensional computed tomo- 
graphic reconstruction & 18 months. Note effec- 
tive contour reconstruction of the anterior table 
(arrows)compared with he unoperated side. 


ing unoperated frontal bone, with the 
exception of a lighter and more mot- 
tled color. The surrounding perioste- 
um of the frontal bone appeared to be 
vascularized soft tissue, with normal 
adherence to the reconstructed area of 
the frontal bone. Gross examination of 
whole sinus sections under x6 magni- 
fication confirmed effective sinus oblit- 
eration in all animals. There was no 
evidence of mucosa. ingrowth or muco- 
cele formation, and there was minimal 
fibrous tissue ingrowth of the implant. 
Specimens at 12 and 18 months showed 
progressive osseous replacement of 
HAC implants, without a loss of vol- 
ume (Figs 4 and 5). Replacement of 
HAC by bone appeared to progress 
from the implant periphery, where the 


cement was in contact with the bone of 


the sinus wall, toward the center of the 
implants over time. 


Microscopic Examination Findings 


Histologically, the bone that re- 
placed the implants was more dense 
than was the lamellar bone of the sinus 
walls (Fig 6). The proportion of residu- 
al implant material to bone was calcu- 
lated histometrically from the undecal- 
cified specimens (Table), At 6 months, 
very little implant resorption or new 
bone deposition was 
12 months, an average of 30% of the 
reconstructed area was filled with 
woven bone; and, by 18 months, bone 
ingrowth reached an average of 63%. 


seen; at 


Although there was no evidence of 


mucous membrane ingrowth or muco- 


Fig 4.—Undecalcified coronal section at 18 months. Over 50% of the 


hydroxyapatite-cement mplant has been replaced with woven new bone 


without volume loss of mucocele formation. 





— ene 
m t eea 
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cele formation, approximately 10% of 


the implant material had been re- 
placed by fibrovascular tissue by 
18 months. The small number of speci- 
mens precludes a statistically signifi- 
cant evaluation. 

Detailed examination of the naso- 
frontal duct region in the decalci- 
fied and undecalcified specimens was 


performed. Microscopic inspection of 


these areas revealed effective oblitera- 
tion of this area in all specimens. 
Sinonasal mucous membrane was sup- 
ported over residual implant and new 
replacement bone (Fig 7). No evidence 
of mucosal ingrowth into the implant- 
new bone complex was detected. 


COMMENT 


Surgical management of frontal si- 
nus disease has varied considerably 
over the years. Ablative procedures 
such as those described by Reidel” and 
Killian” are effective, yet they leave 
unacceptable aesthetic contour de- 
fects. Osteoplastic techniques, de- 
scribed early in the 20th century by 
Schonborne," Winckler,” and Hoff- 
man,” had significant failure rates. 
The introduction of adipose grafts for 
obliteration of the sinus by Bergara 
and Otoiz,’ and the popularization of 
the technique by Montgomery and 
Pierce’ and Montgomery,’ has gained 
wide acceptance, but it is not ideal. As 
noted by Schenck et al,’ this technique 
requires an additional abdominal pro- 
cedure to harvest the fat graft, and 
there are the additional risks of post- 


Fig 5.—Corresponding roentgenogram of the section shown in Fig 4. HA 
indicates hydroxyapatite-cement implant, and B, woven new bone. 
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Fig 6.—Undecalcified microscopic section through the intersinus septum 
12 months after implantation. The operated sinus is on the left and is filled 
with woven bone (B); residual hydroxyapatite-cement implant is present in 
the lower left corner. S indicates intersinus septum; and C, unoperated 
sinus cavity (Paragon stain, original magnification x 40). 
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operative wound infection, fat necrosis 
with mucocele formation, irregular 
frontal contour depression,’ and persis- 
tent frontal pain. Experimental stud- 
ies by Donald and Ettin™ and Schenck” 
have indicated that the possible mech- 
anism of failure involves mucosal in- 
growth from the nasofrontal duct as 
the adipose graft resorbs and retracts. 
As noted by Donald,” regenerating 
mucosa has a propensity to form cysts 
and infected mucopyoceles. In trau- 
matic models, this occurs in up to 50% 
of experimental animals. 

The limitations of adipose grafts has 
led many investigators to use recently 
developed biomaterials in the search 
for an effective implant for frontal 
sinus obliteration and reconstruction. 
Schenck et al’ in an experimental study 
and Barton" in a limited clinical series 
described the use of Proplast in osteo- 
plastic frontal sinus surgery. These 
authors believed that availability and 
ease of shaping the implant were ad- 
vantageous. They also believed that 
the nonresorbable nature of this mate- 


Results of Histometric Analysis of Hydroxyapatite-Cement Implants 
12 30 63 7 
18 63 27 10 


Fibrous 
Tissue, % 


Residual 
Implant, % 


rial would prevent retraction and mu- 
cosal ingrowth, which has been shown 
to occur experimentally with adipose 
grafts. Schenck et al noted effective 
sinus obliteration using Proplast with 
extensive fibroconnective tissue in- 
growth, and Barton had no failures in 
his series of eight patients obliterated 
with Proplast. Although these studies 
were successful, this implant is not 
ideal due to a significant foreign body 
reaction caused by the implant materi- 
al and relatively frequent implant in- 
fection necessitating removal. ™” 

In a different approach, Beeson’ uti- 
lized calcium sulfate (Plaster of Paris) 
to obliterate the frontal sinus and re- 
construct the frontal bone. He re- 
ported effective sinus obliteration with 
osteoneogenesis. Calcium sulfate has 
been used as an implant material for 
over 100 years, but its use has been 
limited for several significant reasons: 
(1) the material is completely resorbed 
by the body within several weeks to 
months after implantation, (2) there is 
an intense granulomatous response 
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Fig 7.—Undecalcified histologic section through the nasofrontal duct re- 
gion at 12 months. Arrows (black and white) outline new bcne obliterating 
the duct (C) and supporting the mucous membrane withou! any mucosal 
ingrowth. Residual hydroxyapatite cement implant is seen superiorly in the 
sinus cavity (HA). (Paragon stain, original magnification x 49). 


within the surrounding soft tissues 
that has been shown to inhibit local 
mediators of bone formatien, and (3) 
regional lymphadenopathy has been 
found to occur until the material is 
fully resorbed. Calcium sulfate is not 
osteogenic, and its resorption usually 
occurs with a minimal deposition of 
bone by osteoconduction resulting in a 
recurrence of the original skeletal de- 
fect. Significant limitations in the 
study by Beeson were a follow-up of 
only 24 weeks and histologic findings 
that showed more fibroconnective pro- 
liferation than true woven bone forma- 
tion. Calcium sulfate is, therefore, not 
an appropriate alloplast for frontal si- 
nus obliteration or the reconstruction 
of the facial skeleton. 

In the reconstruction of frontal 
area defects, most investigators have 
used combinations of autogenous bone 
grafts and alloplasts. Stanley and Shih 
employed Dacron mesh and autoge- 
nous cancellous bone graft for large 
defects of this region. Kohan et al’ 
used split calvarial and iliac cancel- 
lous grafts to reconstruct the frontal 
bone region. While success has been 
achieved, most surgeons readily ac- 
knowledge the shortcomings of such 
approaches, namely, a limited supply 
of autogenous bone, additional surgical 
time, donor site morbidity, contour 
irregularities, and significant long- 
term resorption of bone grafts. 

The previously reviewed literature, 
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coupled with recent advances in calci- 
um phosphate preparations, served as 
the basis for our iavestigations. The 
advent of calcium phosphate ceram- 
ics™™ occurred in the 1970s, but their 
widespread use as a bone substitute 
was limited by particle-containment 
problems and the need for prefabrica- 
tion of the implants as a hard materi- 
al.” The seminal werk of Brown and 
Chow” on calcium phosphate cement 
led to the development of HAC, de- 
scribed in Part I.” 

Hydroxyapatite cement meets all 
the criteria for the ideal alloplastic 
implant.” Our resuits in the recon- 
struction and obliteration of the frontal 
sinus were very encouraging. The 
body of experimenta and clinical stud- 
ies emphasizes that mucosal ingrowth 
results from a failure to completely 
obliterate the nasosrontal duct, and 
HAC effectively obaterates the duct 
and prevents mucosal ingrowth. Addi- 
tionally, its use in this study without 
sterilization strongly supports its abili- 
ty to resist infection unlike most other 
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alloplastic implants. 

The progressive replacement of the 
HAC implants with new bone by a 
combination of resorption and osteo- 
conduction appears to be of long-term 
benefit. There was no loss of volume or 
significant change in implant contour. 
Vascularized bone ingrowth enhances 
the long-term stability of the recon- 
structed area and offers increased re- 
sistance to infection. The long-term 
fate of residual HAC particles is not 
known. It is reasonable, though, to 
expect continued osseous deposition as 
the implants were found to be progres- 
sively replaced by bone over time. If 
complete resorption does not occur, 
the presence of residual implant in 
non-stress-bearing areas should not 
effect the ultimate efficacy of the 
reconstructions. 

The ability of HAC to permit accu- 
rate contour reconstruction of the fron- 
tal region is an important advantage of 
this implant material over other allo- 
plastic materials.” Hardy and Mont- 
gomery” noted that 21% of their pa- 
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tients had fair er poor results using 
their method. Hydroxyapatite cement 
is superior in its ability to accurately 
reconstruct non-stress-bearing bone 
with excellent cosmetic soft-tissue sup- 
port when compared with other allo- 
plasts or onlay bone gra‘ts. 

In summary, the use of HAC for 
frontal sinus obliteratien and recon- 
struction was uniformly successful in 
preventing mucosal ingrowth and re- 
constructing the contour of the frontal 
bone over 18 months. The implants 
were progressively replaced with bone 
by a combination of implant resorption 
and osteoconduction without a loss of 
volume or change in frontal bone con- 
tour. We conclude that HAC is safe 
and effective in the obliteration and 
reconstruction of the ca: frontal sinus 
and may be appropriate for similar 
applications in humans. 
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Cranial, Iliac, and Demineralized 


F'reeze-Dried Bone Grafts 
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è Both autogenous bone grafts and de- 
mineralized freeze-dried allogeneic bone 
implants were evaluated for mandibular re- 
construction. Four-centimeter segmental 
defects of the midbody of the edentulous 
mandible were reconstructed in 36 dogs, 
with specimens recovered at 3 and 6 
months and quantitatively compared for to- 
tal and new bone by histomorphometric 
analysis. Autogenous grafts consisted of 
corticocancellous cranial block (CB), corti- 
cocancellous iliac block (IB), and particu- 
late cancellous iliac marrow (PM). The allo- 
geneic bone was demineralized and freeze- 
dried, and consisted of particulate cortical 
endochondral bone (FP), cranial cortical 
block (FCB), and iliac cortical block (FIB). 
Clinically and histomorphometrically, re- 
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sults appeared to indicate that (1) CB com- 
pared favorably with IB at 3 and 6 months 
for total bone, but IB showed a trend for 
more new bone formation at 6 months, a 
trend that may be due to the thicker cortical 
component of CB, which requires longer 
time periods to remodel than the cancellous 
rich IB; (2) FP failed to achieve bony union 
at 3 months, with inadequate rates of new 
bone formation; and (3) FCB and FIB com- 
pared favorably for total bone with CB and 
IB at 6 months, although new bone for 
autogenous CB and IB was 26.9% and 
45.4%, while new bone for allogeneic FCB 
and FIB represented only 7.9% and 17.4%. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:390-395) 


sey eond need exists for a bone 
regenerative material to restore 
form and function to mandibular conti- 
nuity defects. Burchardt’ has reviewed 
the biochemical, cellular, and biome- 
chanical events of bone graft repair. 
The features of osteogenesis (direct cell 
transfer from graft to recipient bed), 
osteoconduction (ingress of cellular 
and stromal elements from host-bone 
margins), and osteoinduction (the con- 
version of pluripotential cells from the 
host into osteoblasts in response to 
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biochemical factors from the graft) are 
all important for regenerating physio- 
logically and mechanically competent 
new bone. 

Autogenous particulate cancellous 
marrow remains the mainstay of thera- 
py for mandibular continuity defects, 
as it best satisfies these mechanisms of 
new bone formation. However, the re- 
quirement of a second surgical site, 
potential donor site morbidity, the 
limited quantity of bone for grafting, 
and a failure rate of 9% to 17% in the 
mandible’ are recognized disadvan- 
tages. 

Cranial bone has been reported in 
selected cases to reconstruct segmen- 
tal mandibular defects satisfactorily.’ 
This was fostered by a favorable clini- 
cal experience with cranial bone 
for other mandibulocraniofacial recon- 
structive problems during the last de- 
cade.” Advantages include a donor 
site within the operative field of the 
head and neck, with less donor site 
morbidity than either rib or anterior 
iliac donor sites.*” In addition, experi- 
mental studies have shown better 
long-term results for cranial (membra- 
nous) bone over iliac (endochondral) 
bone for corticocancellous block grafts 
used as onlays.” Although thought to 
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be superior as an onlay graft, the 
literature has not assessed whether a 


similar capacity may be expected for 


cranial bone grafts ased for interposi- 
tional reconstruction. 

In view of the reeognized disadvan- 
tages oi autogenous grafts, alternative 
metheds of reconstruction have been 
sought. The primary alternative is al- 
logeneic bank bone. with distinct ad- 
vantages of not requiring a donor site 
and an unlimited quantity of grafting 
material. Unfortunately, clinical re- 
sults have been more dismal than those 
using autogenous grafts.” Therefore, 
we investigated materials for man- 
dibulocraniofacial reconstruction that 
embraced the advantages of bank 
bone, but with expected potential for 
success rates equaling that of autoge- 
nous grafts. 

Alternatives that may have desir- 
able preperties of Gteoinduction, os- 
teoconduction, and immunologic privi- 
lege are allogeneic bone blocks and 
powder that have been surface or com- 
pletely decalcified, respectively, and 
antigen extracted. Encouraging re- 
sults with such preparations have been 
reported in several elinical series and 
experimental studies." However, re- 
construetion of critieal-size segmental 
defects in a large animal model has not 
been investigated. 


MATERIALS.AND METHODS 


Thirty-six conditionel, adult, skeletally 
mature foxhound male er female dogs were 
placed ander general inhalational anesthesia 
with isofiuorane. All teeth were extracted 
distal to the canine of the left hemimandible, 
with a partial alveoplasty performed. Soft 
tissues were allowed t» heal for 8 weeks. 
Using an external approach a unilateral, 
4-cm, segmental defect was prepared in the 
edentulons midbody of the left mandible. 
Clinical experience in humans and a previous 
review indicated that this can be considered a 
critical-size defect of the mandible in dogs.” 
A critica/-size defect is defined as an intra- 
osseous wound that will not regenerate bone 
during the lifetime of the animal. Defects 
were grafted with either fresh autogenous 
bone or demineralized freeze-dried allogene- 
ic bone. An appropriate amount of graft ma- 
terial was used to fill thed-cem length and the 
1.5- to 2-em height of the recipient bed. Sta- 
bilization was provided with reconstruction 
plates (Synthes, Paoli, Pa). Particulate prep- 
arations were contained in a stainless steel 
(Richards [Memphis, Tena] 312-LVM) 


3 Months 


Graft (n= 4 
per Group) 
Particulate cancellous 
marrow 


% Total SD 


Cranial block 
lliac block 
Freeze-dried particulate 
Freeze-dried cranial 
block 
Freeze-dried iliac 
block 


screen. Penicillin G benzathine (Bicillin) 
(600 000 U) was administered intramuscular- 
ly preoperatively and for 6 days postopera- 
tively. All animals received a soft diet for the 
duration of the study. 

Dogs were euthanized with a lethal intra- 
venous dose of T61 at either 3 or 6 months, 
with the recipient bed recovered by a hemi- 
mandibulectomy. The hemimandible was 
carefully cleaned of adherent soft tissues and 
was placed into 70% ethanol for 24 hours. 
After this time, it was gently sectioned on a 
saw (Buehler Isomet) to recover 3 to 5 mm of 
contiguous host bone plus the recipient bed. 
Specimens were then returned to 70% etha- 
nol and were processed for decalcification, 
plastic embedding, staining, and quantita- 
tive examination by histomorphometric 
analysis. 


Grafting Materials 


Autogenous grafts consisted of cranial cor- 
ticocancellous block (CB), iliac corticocancel- 
lous block (IB), and particulate iliac cancel- 
lous marrow (PM). Split cranial block grafts 
were obtained from the parietal bone as de- 
scribed by Powell and Riley,’ and anterior 
iliac crest grafts were obtained in the usual 
fashion. Both iliac and cranial block grafts 
were trimmed to approximate sizes of 1.5 x 4 
em, with two blocks sandwiched to recon- 
struct the defect, with at least one of the 
cancellous sides facing toward the subeuta- 
neous or submucosal surfaces. Particulate 
grafts were morselized utilizing a bone mill 
until pureed. 

Demineralized freeze-dried allogeneic 
bone consisted of particulate (FP), cranial 
block (FCB), and iliac block (FIB). Allogene- 
ic bone was obtained from donors within 60 
minutes after death, following euthanasia 
with intravenous administration of a barbitu- 
rate overdose. Donor specimens had soft tis- 
sue removed, cortices split, and cancellous 
marrow removed. Iliac and cranial bone 
specimens were individually packaged, la- 
beled, and stored at —60°C. Allogeneic 
blocks were individually prepared according 
to the procedure of Urist.” Allogeneic endo- 
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chondral cortical bone (femurs and tibiae) 
was utilized to prepare the allogeneic partic- 
ulate graft in sizes of 74 to 420 um, using the 
modification of Urist’s method developed by 
Hollinger et al. Allogeneic bone materials 
were sterilized at room temperature and 
pressure in ethylene oxide. aerated for 72 
hours under vacuum, freeze dried, and vacu- 
um packed for storage. 

Thirty-six dogs were divided between nine 
treatment groups for two time periods of 3 
and 6 months. Three-month groups consisted 
of CB, IB, PM, and FP (n=4 inthetreatment 
group). Six-month groups consisted of CB, 
IB, PM, FCB, and FIB (n=4 in the treat- 
ment group). 


Histomorphometry 


Serial sections of undeeale:fied tissue spec- 
imens, 4.5- to 5.0-4m thick, were stained 
with a modification of the Geldner trichrome 
stain and the von Kossa stain. Specimens 
were examined ( x 6.25) using a research mi- 
croscope (Zeiss Universal), image analyzer 
(Zeiss Videoplan), drawing tube, and digitiz- 
er tablet (Zeiss, Oberkochen, Federal Re- 
public of Germany). The specimens were ex- 
amined from host margin to host margin to 
quantitate the amount of tetal bone. Total 
bone consisted of experimental treatment 
bone and regenerated new bone. Total bone 
was determined as a percentage of a refer- 
ence frame of known dimension. 


Statistical Analysis 


The Bonferroni modification of the t test 
was used to compare different treatments for 
the same time period, with P<.05 indicating 
statistical significance between treatments. 
At 3 months, two comparisons were made: 
CB vs IB, and PM vs FP. At 5 months, three 
comparisons were made: CB vs IB, CB vs 
FCB, and IB vs FIB. 


RESULTS 


Results are summarized in the Ta- 
ble. During the course of the study, 
four additional dogs were excluded for 
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the following reasons: one dog was 
excluded because of a fracture of a 
3-month CB graft at bar removal, and 
three dogs in the PM group were ex- 
cluded because of intraoral exposure of 
the wire mesh. The height of the wire 
mesh was shortened for the remainder 
of the animals, which prevented fur- 
ther problems of intraoral exposure. 


Autogenous Grafts 


Autogenous grafts of CB, IB, and 
PM at both 3 and 6 months showed 
incorporation at the recipient sites 
with clinical bony unions. The contour 
with adjoining host bone was good for 
CB, with some loss in volume for IB. 
The PM groups showed decreased 
bone formation, with a layer of filmy 
tissue surrounding the wire mesh that 
appeared to inhibit new bone forma- 
tion. As the wire mesh introduced a 
new variable not present for CB and 
IB, comparisons with PM were ex- 
cluded. 

At 3 months, CB showed a signifi- 
cant difference of 31.4% more total 
bone than did IB (P=.0036), with no 
differences in new bone. At 6 months, 
no difference in total bone was ob- 
served, but CB showed a trend for 
18.5% more new bone formation than 
did IB (P=.054). Histologically, CB 
showed a thicker cortical component 
than did IB at both 3 and 6 months 
(Figs 1 and 2). 


Allogeneic Implants 


Allogeneic implants appeared to be 
well tolerated by the host tissues. At 
three months, FP showed fibrous non- 
union in all four cases, with histologic 
evidence of the particulate material 
embedded within a fibrocollagenous 
stroma. The contour of FCB and FIB 
with adjoining host bone was good, and 
a clinical bony union was obtained in 
four of eight cases. However, histolog- 
ic evidence of poor host-graft unions 
without osteoconduction from the adja- 
cent host bone was noted in all cases 
(Fig 3). 

At 3 months, FP showed a signifi- 
eant difference of 25.3% more total 
bone than did PM (P=.0186). Howev- 
er, much of this allogeneic material 
was not incorporated, with PM show- 
ing a significant difference of 9.6% 





Fig 1.— Top, Autogenous cranial bone at 3 months, with its thick outer cortices. Active bony trabeculae 
indicating new bone is indicated by similar areas shown at the arrows. Bottom, Autogenous cranial 
bone graft at 6 months shows some remodeling with thinner cortices and more new bony trabeculae 
(Goldner trichrome, x 6.25). 


more new bone than was shown by FP 
(P=.0154). 

At 6 months, the CB-vs-FCB com- 
parison showed no significant differ- 
ence in total bone, but CB had a signif- 
icant difference of 19% more new bone 
than did FCB (P=.0405). The charac- 
teristic histologic appearance of an 
FCB graft is shown in Fig 4. At 6 
months, the [B-vs-FIB comparison re- 
vealed no significant difference in 
total bone, but IB showed a trend for 
28% more new bone than did FIB 
(P = .093). 


COMMENT 


A brief review of the two-phase the- 
ory of bone repair may help interpreta- 
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tion of the results of this study. Origi- 
nally described by Axhausen” in 1907, 
and modified by Phemeister in 1914,” 
the first phase of bone repair from an 
autogenous graft results in the direct 
transfer of osteoblasts from the donor 
site to recipient sites. This is known as 
osteogenesis. Cancellous marrow is an 
especially rich source of osteoblasts 
and preosteoblasts. In the second 
phase, a creeping substitation of the 
cortical aspect of the graft by ingrow- 
ing host bone occurs, which is known 
as osteoconduction. In addition, a vas- 
cular network begins to permeate the 
graft from the host margins, bringing 
pluripotential mesenchymal cells that 
can undergo phenotypic cenversion to 
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Fig 2.—Autogenous iliacoone graft at 6 months showing extensive bony trabeculae throughout the 
graft withethin outer cortiees. Some volume and contour loss of the graft is present superiorly in the 
region of an old hematom= (Goldner trichrome, x 6.25). 





Fig 3.— Top, Allogeneic sarticulate implant at 3 months. Particles of the implant material are largely 
inactive, surrounded by a fibrocollagenous stroma. Bottom, Autogenous particulate marrow at 3 
months, with loss of vomime due to the wire mesh), but multiple sites of active bony trabeculae 
(Goldner trichrome, x 6.25). 


osteoblasts. Osteobseasts develop as lo- 
‘al mediators, suck as bone-inductive 
protein and growta factors, and are 
released from both the host bone and 
the cortical portior of the graft. The 
conversion of plurbotential cells into 


osteoblasts is referred to as osteoin- 
duction. 

When comparing cranial (membran- 
ous)—vs-iliac (endochondral) bone, CB 
appears to compare favorably with 
both IB and PM. At three months, CB 
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fared significantly better than did IB 
with total bone (P=.0036), but this 
Was not present at 6 months. Consider- 
ing new bone, no difference was ob- 
served at 3 months, but at 6 months IB 
showed a trend over CB for 18.5% 
more new bone formation (P = .054), 

These results may be due to the 
thicker cortical component of CB over 
IB,” leading to slower incorporation. 
As the bone marrow content of a graft 
diminishes relative to the cortical com- 
ponent, the amount of regenerated 
bone would be more dependent on 
osteoconduction and _ asteoinduction, 
which result in protracted periods of 
healing. Therefore, one might expect 
that CB would display a lag period in 
healing in contrast with IB, which 
contains more marrow. 

Hardesty and Marsh” postulated 
that for onlays the cancellous portion 
of cranial bone has thicker osseous 
struts than does the iliac crest bone, 
thus providing improved structural 
support of the graft. The thinner inter- 
cancellous osseous struts of iliac bone 
are quickly resorbed, leading to early 
collapse of the graft and loss in vol- 
ume. We recognize this would be less 
of a factor for segmental defects, as 
bony fixation” and incorporation into 
the segment would greatly reduce re- 
sorption of endochondral grafts. How- 
ever, contour deformities were still 
prevalent in the IB groups in our 
study. 

The higher cortical component of CB 
may result in slower incorporation and 
interdigitation. Therefere, a period 
longer than 6 to 9 months, as used for 
cancellous grafts, may be required 
when using CB. A previous report 
suggests that the period of fixation 
should probably be at least 1 year. 
Enneking™ analyzed the rate at which 
cortical grafts were incorporated for 
4-cm diaphyseal autografts in dogs. 
Grafts were resorbed and weakened 
by porosity at 6 weeks to 6 months and 
did not recover by appositional growth 
until 1 year, with only 60% of grafts 
showing remodeling. 

The allogeneic particulate group 
(FP) failed to achieve bony union at 3 
months. New bone formation was seen 
in the implant bed at some locations, 
verifying the osteoinductive nature of 
the implant. However, the size of the 
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Fig 4.—Allogeneic cranial block at 6 months. Signs of a good bony union are absent at the graft-host 
interface (arrows), with no visible new bone formation in this specimen (Goldner trichrome, x 6.25). 


defect and the 3-month time frame 
were probably factors preventing bony 
union. The wire mesh was a variable 
that may have affected the graft, but 
probably did not significantly affect 
bony union or osteoinduction. 

Previous reports have shown that 
demineralized allogeneic implants in 
particulate form can regenerate bone. 
Grafts in circular, core defects (tre- 
phines) in the calvaria or mandibles of 
rodents have been reported, "7555 
while 1- to 2-cm segmental long-bone 
defects in rabbits have also been stud- 
ied.” A study showed enhanced re- 
sults when the implants were aug- 
mented with plasma or extracted bone- 
inductive proteins.” 

Demineralized, freeze-dried alloge- 
neic block bone (FIB and FCB) 
compared favorably with autogenous 
grafts (PM, CB, and IB) for total bone 
at 6 months, but without histologic 
evidence of bony union. In addition, 
new bone fermation with FCB was 
statistically lower, 19% less than CB 
(P=.045), and FIB showed a trend for 
28% less new bone than was shown for 
IB (P=.093). These results with decal- 
cified block grafts were less favorable 
than were those seen with previous 
studies in rat and rabbit models for 
segmental defects of long bones.~””” 

Failure of the demineralized alloge- 
neic implants to induce new bone for- 
mation comparable with the autoge- 
nous grafts might have several ex- 
planations. Although the literature has 
numerous successful reports of rat or 
rabbit models, the higher status of the 
dog on the phylogenetic tree, the size 


of the defect, and its anatomic site 
might have impacted on the result. 

Ethylene oxide sterilization of the 
implants may have also played a poten- 
tial role in reducing the osteoinductive 
capability of the allogeneic implants. 
Previous reports have indicated that 
ethylene oxide does not affect osteoin- 
ductive proteins,” but this has re- 
cently been questioned.” It does ap- 
pear that a well-controlled study would 
be helpful to resolve this issue. An 
important variable is the aeration time 
following ethylene oxide exposure,” 
which was adequate in our study. 

Sterilization is naturally desirable 
prior to implantation, but other meth- 
ods of sterilization have been shown to 
be detrimental to osteoinduction, in- 
cluding irradiation over 2000 Gy, auto- 
claving, cryolysis, and chemical expo- 
sure to hydrogen peroxide, B-propio- 
lactone, and benzalkonium chloride.” 
Urists” method of preparation, which 
was utilized for the block allogeneic 
bone in this study, chemosterilizes the 
bone after aseptic retrieval from the 
donor. Further sterilization with eth- 
ylene oxide may not be necessary, as 
this process may well block or destroy 
the osteoinductive nature of the im- 
plant. 

A problem encountered in the study 
was the stainless-steel wire mesh used 
for the particulate groups (PM and 
FP). This introduced a variable that 
affected the results for these groups. 
It did not appear to affect bony union 
in the 3- and 6-month PM groups, but 
total and new bone was probably less 
than expected. 
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Statistical analysis was conducted at 
both the 3- and 6-month intervals. 
Differences that were not statistically 
valid should not be rejected because of 
the high likelihood of c»mmitting a 
type II (B) error due to the small 
sample sizes and the number of com- 
parisons being made. 


Conclusion 


It appears that autogenous cranial 
bone compared favorably with both IB 
and PM, but problems with the wire 
mesh used for PM reduced both total 
and new bone. The thick cortical com- 
ponent of CB may requir periods of 
fixation longer than 1 year to allow for 
incorporation and remodeling of the 
graft. 

Allogeneic particulate and cortical 
block bone did not display noteworthy 
bone regenerative potential compared 
with autogenous grafts. However, al- 
logeneic bone might serve as carriers 
for purified bone-inductive proteins 
and growth factors that would enhance 
new bone formation. In the future, 
synthetic, polymeric agents and a lab- 
oratory-derived composite of bone-in- 
ductive proteins and growt4-enhancing 
factors may replace the need for both 
allogeneic and autogenous material.“ 
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Fibrosarcoma of the Head and Neck 


The UCLA Experience 
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è Between 1955 and 1987, twenty-nine 
patients with the diagnosis of fibrosarcoma 
of the head and neck were seen at the UCLA 
Medical Center. Follow-up ranged from 15 
to 192 months, with a median of 66 months. 
Absolute 5-year survival was 62% (13/21). 
Five of 17 patients treated initially with 
surgery alone achieved local control and 
long-term survival. All five had low-grade 
lesions. Five patients received postopera- 
tive radiation therapy because of positive 
surgical margins. Three were rendered dis- 
ease free, and all had low-grade lesions. 
Radiation therapy was used as primary 
treatment in six patients, four of whom 
received additional chemotherapy. Of these 
six, two are disease free with longer than 
5-year follow-up. Surgery with and without 
adjuvant therapy successfully salvaged 
42% (5/12) of the patients with local recur- 


“a aa is a malignant tumor 
of the fibroblast. It may arise at 
any site, most commonly in the ex- 
tremities. Occurrence in the head and 
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rence. Eighty percent (12/15) of the patients 
with low-grade lesions were ultimately ren- 
dered disease free vs only 8% (1/12) of the 
patients with high-grade histologic fea- 
tures. Seventy-two percent (13/18) of the 
patients with local recurrence were known 
to have positive surgical margins. Sixty- 
eight percent (13/19) of the patients with 
recurrent disease had high-grade lesions 
and/or tumor size larger than 5 cm. Tumor 
grade is the most important prognostic fac- 
tor followed by tumor size and surgical 
margin status. Patients with low-grade le- 
sions and adequate surgical margins are 
treated well with surgery alone. Patients 
with high-grade lesions or positive surgical 
margins should receive adjuvant treatment. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:396-401) 


neck is rare, accounting for less than 
5% of fibrosarcomas of all sites."* It is, 
however, the most common sarcoma of 
soft tissue in the head and neck in 
adults.” 

Little has been written about the 
prognostic factors and optimal man- 
agement for this rare lesion. The tradi- 
tional treatment has been surgery with 
recurrence rates reported from 20% to 
60%." Radiation therapy has been 
used as adjuvant treatment or for the 
palliation of advanced, unresectable 
tumors. ` 
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This study is a retrospective review 
of 29 patients with fibrosarcoma aris- 
ing in the head and neck seen at the 
University of California, Los Angeles 
(UCLA). Patients with fibrous tumors 
distinguishable from fibrosarcoma, in- 
cluding neurofibrosarcoma and derma- 
tofibrosarcoma protuberans, were ex- 
cluded from the series. 

Previous studies have documented 
the poorer survival of patients with 
high-grade fibrosarcomas. It has not 
been clearly demonstrated whether 
adjuvant radiotherapy and chemo- 
therapy improve survival in these 
patients. 


PATIENTS AND METHODS 


Between 1955 and 1987, twenty-nine pa- 
tients with fibrosarcoma of the head and neck 
were seen at the UCLA Medical Center. Of 
these, 21 patients received pmmary treat- 
ment at UCLA and the remaining eight were 
referred from other institutions for further 
treatment of their primary sites or for man- 
agement of recurrent disease. Patient ages 
ranged from 2 to 69 years, with a median of 35 
years. Pediatric patients (<$ years) ac- 
counted for nine cases. The male-female ratio 
was 15:14 (1.07:1). Patients had retrospec- 
tive staging according to the American Joint 
Committee system for sarcomas. " 

Two patients had a history of irradiation to 
the head and neck. One patient had received 
postoperative radiation therapy for papillary 
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adenocareinoma at the thyroid gland 13 years 
prior to the development of fibrosarcoma. 
The second patient had been irradiated after 
subtotal resection for a low-grade astrocyto- 
ma 6 years previously. m both cases sarco- 
mas occurred within the previously irradi- 
ated fields. 

Treatment was individualized depending 
on such factors as tumor size, location, extent 
of disease, and histologic grade. Surgery 
alone was used in 17 paients, surgery and 
radiation therapy were wed in five patients, 
and radiation therapy alone was used in six 
patients. Chem rapy was used in con- 
junction with radiation therapy in four pa- 
tients. One patient received no treatment to 
the primary site. 

Surgery consisted of lecal excision (remov- 
al of primary tumor withadequate margin) in 
four smal! lesions less than 5 em. En bloc 
resection (removal of the entire anatomic 
compartment involved >y the tumor with 
wide margin) a used n the remaining 18 
patients. Radiation therapy was given with 
megavoltage a alah The dose adminis- 
tered ranged from 448" to 6900 cGy. The 
median dese was 5500 &Gy. Treatment was 
delivered 5 days per week, with daily doses 
of 180 to 225 cGy. 

The radiation nique was similar to that 
used for head and neck squamous cell carci- 
noma with the exceptiom that the neck was 
not electively irradiated n the case of the NO 
neck. Chemotherapeutir agents used were 
dacarbazine, doxerubucin hydrochloride, cy- 
clophosphamide, vincris:ine sulfate, and cis- 
platin. All surviving patients had a minimum 
follow-up of 18 menths, with a range of 18 to 
192 months. Actuarial survival curves were 
calculated using the Kaplan-Meier life table 
method. | 


ESULTS 


Table 1 is a clincal summary of 
patients included in tnis series. Seven- 
teen patients had lew-grade lesions, 
and 11 patients had high-grade lesions. 
Grade was not assigned in one patient. 


| 
Pattern of Failure 


Local contro! was defined as no evi- 
dence of Atii at the primary site 
with or without evidence of disease at 
other sites. e 5-year actuarial re- 
lapse-free survival was 58%. The medi- 
an time to relapse was 14 months. At 
last follew-up, 14 patients are alive 
without evide of disease, five of 
these after i Me salvage. Four pa- 
tients died of distant metastasis as well 
as local disease. Eight patients had 


' development of recurrent local dis- 


ease, three of whom are alive with 


disease. One is alive and one is dead 
with distant metastasis. All recur- 
rences occurred within 2 years. Of 14 
patients who were rendered disease 
free, 12 had low-grade lesions and nine 
had tumors less than 5 em. 

Salvage therapy was successful in 
five (41%) of 12 patients. These five 
patients are free of disease at 31, 40, 
49, 60, and 82 months after salvage 
treatment. 

Table 2 summarizes the outcome vs 
treatment modality of all patients. 
Three of five patients with lesions larg- 
er than 5 cm achieved local control 
with combined surgery and radiation 
therapy. All three had positive surgi- 
cal margins. One of the two patients 
whose disease was not controlled had 
gross residual disease after resection 
and received only 5040 cGy. Seventeen 
patients underwent surgical resection 
alone. Five patients achieved local con- 
trol as compared with one of six pa- 
tients who received radiation therapy 
alone. The latter one was a small lesion 
over the orbit in a 2-year-old infant. 

Following resection in 22 patients, 
18 were known to have microscopic or 
gross disease at the surgical margins. 
The local recurrence rate in this group 
was 15/15 (79%) with surgery alone. 
Three of these patients received post- 
operative radiation therapy; none had 
recurrences. Distant metastasis devel- 
oped in six patients, with four metasta- 
ses occurring after local recurrence. 
Sites of distant metastasis were as 
follows: bone (three patients), lung 
(two patients), central nervous system 
(two patients), liver (one patient), and 
kidney (one patient). There was one 
regional lymph node failure. Only one 
patient with a low-grade lesion had 
development of distant metastasis. 


Survival 


The actuarial 2-year and 5-year sur- 
vival of the 29 patients assessed were 
71% and 61%, respectively. Median 
survival time was 152 months (Fig 1). 


COMMENT 


The most striking finding in our 
series is of the importance of histologic 
grade and the adequacy of resection in 
fibrosarcoma of the head and neck. The 
largest previous studies of head and 
neck fibrosarcoma are by Conley et al” 
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and Swain et al.“ Both groups recom- 
mended en bloc surgery as primary 
therapy for fibrosarcoma with radical 
margins; they also emphasized the im- 
portance of grade in the ultimate prog- 
nosis. These issues will be discussed 
below in further detail. 

The distribution of tumor by site in 
our series cerresponds te previous re- 
ports.” In a review of 229 head and 
neck sarcomas seen at UCLA between 
1955 and 1987, fibrosarcoma accounted 
for 13% (29/229), ranking second be- 
hind rhabdomyosarcoma (44 cases). It 
is the second most common histologic 
subtype in adults, accounting for 12% 
(20/164), and in children. occurring in 
13% (9/65) of the patients. 

Representative pathologic findings 
from two patients in the series are 
shown in Figs 2 through 5. Low-grade 
fibrosarcoma (Figs 2 and 3) is marked 
pathologically by sheets of uniform 
spindle cells with low to moderate cel- 
lularity arranged most classically in a 
herringbone pattern.” There is a mild 
degree of nuclear pleomorphism and 
rare mitoses. A collagenous stroma is 
usually present. High-grade lesions 
(Figs 4 and 5) show a greater degree of 
nuclear pleomorphism, greater cellu- 
larity, and more frequent mitotic activ- 
ity. ™" The nucleii are not uniformly 
spindle shaped—many cells have oval 
or round nuclei. Tumor necrosis can 
often be demonstrated im high-grade 
lesions and is the most reliable indica- 
tor of aggressive behavior." In this 
series, the pathologic finding was 
graded as high or low, correspanding 
to the usage by UCLA pathologists 
and in the series of Conley et al.” 
Other centers use three to four patho- 
logic grades." The pathologic differen- 
tial diagnosis of fibrous and spindle cell 
tumors of the head and neck is exten- 
sive. Some tumors such as neurofibro- 
sarcoma appear identical to fibrosarco- 
ma on hematoxylin-eesin staining and 
are differentiated only with the use of 
special stains. Others, including der- 
matofibrosarcoma protuberans, can be 
distinguished by histopathologie fea- 
tures and location. With greater recog- 
nition of similar tumors, the diagnosis 
of fibrosarcoma has been decreasing.” 
The reader is referred'to the review by 
Fu and Perzin” of fibrows tissue tu- 
mors of the sinonasal tract. 
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Patient No./ 
Sex/Age, y Site Gr Treatment Outcome Salvage Status 
1/M/35 Neck H T3 S, 8/78: negative mar- LR, 12/78 S +R +C, 3/79: 3500 BLDM, 12/79 
gins cGy in 10 Fx 
Mandible H T3 S, 11/79: negative mar- LR, 9/80 R, 11/80: 4500 cGy in 25 BLD, 12/80 
gins Fx 
Maxillary sinus L TS S, 3/86: ethmoidectomy, NED PE ANED, 3/90 
maxillectomy 
Mandible H T2 S, 3/77: LR, 12/77 S + R +C, 3/78: man- DLDM, 7/79 
hemimandibulectomy, dibulectomy; gross resid- 
positive margins ual; 4500 cGy in 25 Fx 
L T1 S, 9/80: positive mar- LR, 6/82 S + R, 6/82: positive mar- ANED, 2/89 
gins gins; 6000 cGy in 30 Fx 
Infratemp skull S + R, 5/88: gross re- LR, 11/89 R+C, 5/89 ALD, 3/90 
base sidual, 5040 cGy in 
28 Fx 
Maxillary, ethmoid, T3 S, 6/69: Orbital ex; LR, 11/70 R, 11/70: 6500 cGy in 36 BLD, 5/73 
sphenoid, maxillectomy; positive Fx; R, 8/72: 2000 cGy 
sinuses margins in 10 Fx R, 11/72 
Ethmoid, orbit, cav- H T3 R, 10/83: 6000 cGy in LR, 8/84 S + C, 8/84: orbital ex; DLDM, 8/84 
ernous pterygoid 34 Fx maxillectomy 
Maxillary sinus L T3 S, 11/57: positive mar- LR, 7/58 S, 7/58; S +R, 12/59: ANED, 12/61 
gins 5800 cGy in 30 Fx 
L T1 S, 5/86: maxillectomy; NED ‘dhs ANED, 2/89 
positive margins 
Mandible H T1 S + R, 5/81: 6000 cGy 
in 30 Fx 
12/F/25 Tongue i T1 S, 12/78, WLE: positive 
margins; S, 1/79: 
negative margins 
H T2 R + C, 4/65: 6200 cGy LR Bst DLD, 7/65 
in 33 Fx 
S, 6/78: positive mar- LR, 12/78 S, 1/79: negative margins ANED, 3/88 
gins 
15/M/22 Neck H TA S, 10/63: positive mar- LR, 9/64 S, 10/64 DLDM, 11/66 
gins 
16/F/23 Orbit L TS S, 10/66: gross residual LR, 12/67 ee ALD, 9/68 
17/F/15 mo Nasal cavity, orbit, S, 1/76: positive mar- LR, 6/76 S, 6/76 ANED, 7/80 
maxilla gins 
18/M/48 Eyelid S, 11/72: positive mar- Pot T ANED, 11/74 
gins 
19/M/3 Mastoid, tongue, S, 11/61: gross residual Persistent dis- ys DLD, 1/62 
hard palate, ease 
mandible 
20/F/3 i S + R, 11/67: orbital tied ANED, 11/73 
ex; positive margins; 
6000 cGy in 30 Fx 









































2/M/55 









3/F/55 

















4/M/48 


















5/M/69 



















6/F/10 

















7/M/39 





















8/M/57 












9/F/36 
















10/M/41 Nasal cavity 



















11/F/28 LR, 10/82 S, 10/82 ALDM, 12/84 




















ANED, 3/87 













13/F/54 Neck, thyroid 



















14/F/10 


















21/M/41 Temporal fossa S, 9/75 ANED, 1/87 
22/F/2 Cheek , 12/65 ANED, 11/68 
23/M/52 T1 R, Spi: 6000 cGy in 30 LR, 6/66 S, 6/66 ANED, 1/69 


24/F/24 Maxilla, orbit, sphe- R + C, 9/66: 6700 cGy DM i. ADM, 11/69 
noid in 33 Fx 

25/F/10 Mastoid, brain S, 6/84: positive mar- Bre ALD, 9/84 
gins 

26/M/ 16 Ear, cheek S, 3/70: positive mar- LR, 7/70 S, 7/70; S, 1/71 OLD, 7/71 
gins 

27/F/2 i R + C, 3/72: 6000 cGy NED nA: ANED, 4/88 
in 30 Fx 


28/F/24 Sphenoid, H T3 R+C, 9/66 LR Sg DLD, 9/67 
infratemp, brain 

























29/M/68 Ethmoid, maxillary, T3 S + R, 4/82: maxillexto- NED 09 ANED, 2/89 
sinus, infratemp, my; orbital ex; positive 
fossa margins; 6000 cGy in 





30 Fx 


* Abbreviations are as follows: Gr indicates grade of lesion; H, high; L, low; T, tumor; S, surgery; A, alive; R, radiation therapy; D, dead; C, chemotherapy; NED, no 
evidence of disease; WLE, wide local excision; LD, local disease; DM, distant metastasis; LR, local recurrence; LDM, local and distant failure; Fx, fractions; Infratemp, 
infratemporal; and Ex, extenteration. 
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; The only convincing epidemiologic 
— r nt è ; t a 
Table 2.—Outcome by Treatme factor identified in fibrosarcoma has 


ta deeians been the history of radiation therapy.“ 
This association occurred in two of our 
29 patients; sarcomas developed within 
Radiation + chemotherapy (6) 1 2 1 1 1 the treatment fields of previous irra- 
“LD indicates local failure; DM, distant failure; LDM, local and distant failure; NED, no evidence of disease; diation therapy. 


and NEDS. no evidence of disease with salvage. 
tContrailed locally with surgery and radiation therapy. 











Fibrosarcoma can occur anywhere in 
the head and neck, most commenly in 
the neck or paranasal sinuses. In 
agreement with other series, our data 
show that grade and tumor size are 
important prognostic factors, correlat- 
ing with survival and recurrence 
rates." Twelve of 15 patients with 
low-grade lesions in our series were 
rendered disease free as opposed to 
one of 12 with high-grade histologic 
findings. 

Farr” and Greager et al’ reported 
5-year survival rates of 71% and 100%, 
respectively, for low-grade fibrosarco- 
ma of the head and neck. For lesions 
smaller than 5 em, Weber et al“ and 
Abbas et al’ reported 5-year survival 
rates of 45% and 57%, respectively, vs 
only 30% and 40%, respectively, for 
lesions larger than 5 em. Our data 
showed that eight (72%) of 11 patients 
with lesions smaller than 5 em have no 
evidence of disease at last follow-up. 

In addition to grade and tumor size, 
the adequacy of surgical margins is an 
0 24 48 72 96 120 important prognostic factor for pre- 
dicting local recurrence. Local recur- 
rence after surgery alone developed in 
13 of 15 patients with positive surgical 
margins in this series. In a clinicopath- 
ologic review of 132 cases of fibrosarco- 
Fig 2.—Law-grade fibrosa-coma showing spindle cells arranged in herringbone pattern (hematoxylin- ma, Scott et al! reported a 5-year 
eosin, X60% | survival rate of 29% in patients with 
inadequate margins compared with 
40% in the group with adequate mar- 
gins. Abbatucci et al,” in a study of 
local control and survival in soft-tissue 
sarcoma of the limbs, trunk, and head 
and neck, reported the local disease- 
free rate of 98% at 5 and 10 years for 
the 54 complete excisions vs only 56% 
in patients with microscopically in- 
volved surgical margins. Gerner et al’ 
reported on 155 adult soft-tissue sarco- 
mas of the trunk and extremities, of 
which 40 were fibrosarcoma. The local 
recurrence rate in the latter 40 pa- 
tients was 89% (16/19 for those 
treated with surgical excision alone as 
compared with 33% (3/9) in those 
treated with wide excision. 


Overall Survived 





Months 
Fig 1.—Lie table showing survival in months from time of diagnosis. 
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Fig 4.—High-grade fibrosarcoma showing both spindle and some round cells (hematoxylin-eosin, 


x 80). 


The mainstay of treatment in fibro- 
sarcoma remains surgical resection. 
However, because of the propensity 
for extensive local invasion into sur- 
rounding tissue, complete surgical re- 
section is oftentimes difficult. Sarco- 
mas are frequently found within a 
pseudocapsule.*™™" Resection by shell- 
ing the tumor out of its pseudocapsule 
most often results in local recurrence. 
The pathologic analysis of the remain- 
ing surgical bed often discloses finger- 
like microscopic extensions of tu- 
mor.**”*' Giuliano and Eilber,” in a 
study of 90 patients who had under- 


gone total excision, reported that 49% 
(44/90) had residual disease after wide 
reexcision of the prior operative field. 
Because of this phenomenon, radical 
surgical margins are advised by most 
authors. += The local recurrence 
rates with surgery alone are high, 
reported at 20% to 60%." This prob- 
lem is especially pronounced in the 
head and neck, where obtaining radical 
surgical margins is inherently difficult. 
In the series of Conley et al,” the 
number of local recurrences was 
termed “astounding” and related to 
inadequate surgery. The above factors 
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also underline the importance of ob- 
taining an excisional biopsy specimen 
prior to surgery to effectively plan 
therapy. 

In our series, attempted en bloc 
resection left 17 of 22 patients with 
residual disease at the surgical margin. 
Adjuvant radiation therapy has proved 
to be effective in preventing local re- 
currence in this setting. ™ Lindberg 
et al” reported on 11 head and neck 
sarcomas in patients treated with com- 
bined surgery and irradiation, seven of 
whom had no evidence of disease with 
minimum follow-up of 24 months. They 
also reviewed the results of conserva- 
tive surgery and postoperative radia- 
tion therapy in 300 adults with soft- 
tissue sarcomas: local control was 
achieved in 15 of 19 head and neck 
sarcomas. All five fibrosareomas in the 
series of Lindberg et al were con- 
trolled. Suit et al' reported 5-year 
actuarial local control of 84% for 170 
patients with soft-tissue sarcoma 
treated with radiation and conserva- 
tive surgery. 

In agreement with other series, pro- 
phylactie lymph node dissection is not 
recommended because of the tendency 
for these tumors to spread hematogen- 
ously without lymphatic involve- 
ment.’ Because if the small number 
of patients in this series, no definitive 
statement regarding the use of adju- 
vant radiation therapy can be made. 
However, in our recent overall review 
of 164 adult sarcomas of the head and 
neck,” we observed a clear benefit of 
postoperative radiation therapy in im- 
proving local control in patients with 
high-grade lesions, advaneed T stage, 
or positive surgical margins. Local 
control was achieved in 35% (35/98) of 
patients treated with surgery alone vs 
75% (25/33) in those receiving adjuvant 
radiation therapy (P<.01). Radiation 
therapy alone in this series had little 
benefit outside of a palliative setting 
yielding local control in only 33% 
(10/29) of patients. 

Adjuvant chemotherapy has been 
helpful in rhabdomyosarcoma and os- 
teogeni¢c sarcoma, but its use in most 
soft-tissue sarcomas remains contro- 
versial. One preliminary study by 
McKenna et al” reported on a series of 
16 adult patients with high-grade soft- 
tissue sarcomas of the head and neck 
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Fag 5.—Hign-grace fibrosarcoma, high power (hematoxylin-eosin, x 300). 


treated at tle Naticnal Cancer Insti- 
tute, Bethesda, Md. An aggressive 
pretoco! wa= used, calling for surgery, 
radiation, al chemctherapy. Four pa- 
tients had malignan: fibrous histiocy- 
toma or filmsarcoma. With a median 
follow-up of 48 months, 12 patients 
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(75%) continued to have local control. 
Although several studies have used 
prospective study design in the evalua- 
tion of adjuvant therapy of sarcomas, 
no study (to our knowledge) has had 
significant numbers of head and neck 
lesions. Most data in the studies on 
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head and neck sarcomas are derived 
from retrospective analyses and share 
methodologic drawbacks with this 
study. In the future, experience from 
extremity soft-tissue sarcomas may 
lead to a greater use of planned multi- 
modality therapy for head and neck 
lesions. > 


CONCLUSION 


Tumor grade, size, and adequacy of 
surgical margins are important prog- 
nostic factors in fibrosarcoma of the 
head and neck. Surgical resection is 
the mainstay of treatment. Our results 
and review of the literature suggest 
that low-grade fibrosarcoma can be 
treated with surgery alone, provided 
that margins are adequate. Based on 
the evidence presented herein, we be- 
lieve that radiation therapy should be 
used postoperatively for patients with 
positive surgical margms. Adjuvant 
‘adiation therapy may also be helpful 
in patients with high-grade lesions, but 
our data could not demonstrate this 
effect. The role of chemotherapy has 
not been defined for head and neck 
fibrosarcomas. 
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Ultrasound-Guided Fine-Needle Aspiration 
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è The assessment of nodal involvement 
in patients with squamous cell carcinoma 
of the head and neck is still a major diag- 
nostic problem. Although the sensitivity of 
imaging techniques for detection of neck 
nodes is gradually improving, the specific- 
ity for metastases remains low. Cytologic 
examination could, theoretically, supply 
additive information. Computed tomo- 
graphic- and magnetic resonance-guided 
aspiration techniques have been de- 
scribed, but these were not efficacious 
and laborious. In 1984, we developed a 
technique for ultrasound-guided (UG) fine- 
needle aspiration biopsy (FNAB). This 
technique is described herein, and the 
value of UGFNAB is compared with con- 
ventional FNAB. All statistical characteris- 
tics of UGFNAB appeared to be superior to 
conventional FNAB (sensitivity, 98% vs 
88%; specificity, 95% vs 82%; positive 
predictive value, 98% vs 93%; negative 
predictive value, 95% vs 74%; and accu- 
racy, 97% vs 87%). Furthermore, UGFNAB 
was characterized by less nondiagnostic 
aspirations. Itis concluded that UGFNAB is 
a reliable technique for differentiation be- 
tween benign nodes and cervical lymph 
node metastases and it may, therefore, 
contribute to a more accurate assessment 
of the neck in squamous Cell carcinoma of 
the head and neck. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:402-404) 


P patients with squamous cell carci- 
noma of the head and neck, cyto- 
logic examination of neck nodes is a 
frequently used method to distinguish 


Accepted for publication December 20, 1990. 

From the Departments of Otorhinolaryngology 
(Drs Baatenburg de Jong, Verwoerd, and Knegt) 
and Radiology (Drs van Overhagen and Laméris), 
Dijkzigt University Hospital, Rotterdam; and 
Department of Radiology, Canisius-Wilhelmina 
Hospital, Nijmegen (Dr Rongen), the Nether- 
lands. 

Reprint requests to Department of Otorhino- 
laryngology, Dijkzigt University Hospital, Dr. 
Molenwaterplein 40, 3015GD Rotterdam, the 
Netherlands (Dr Baatenburg de Jong). 


between benign and malignant dis- 
ease. Frable and Frable’ note a 95% 
sensitivity for the presence of tumor in 
palpable cervical nodes and a 98% 
specificity for the absence of malig- 
nancy. These and other authors? re- 
port an accuracy of conventional fine- 
needle aspiration biopsy (FNAB) vary- 
ing from 80% to 98%. 

With the introduction of small-part 
transducers for ultrasound equipment, 
many nonpalpable neck nodes are 
visualized‘? (Fig 1). To allow differen- 
tiation between benign nodes and cer- 
vical lymph node metastases, these le- 
sions require cytologic evaluation by 
FNAB, which is necessarily performed 
under ultrasound guidance. In this ar- 
ticle, the technique of ultrasound- 
guided FNAB (UGEFNAB) is described, 
and the results of cytologic examina- 
tion of material obtained by UGFNAB 
are compared with cytologic examina- 
tion of material from palpable nodes 
obtained by FNAB. Histopathologic 
examination of subsequently per- 
formed radical neck dissection was the 
gold standard of this study. 


MATERIALS AND METHODS 
Materials 


Between January 1980 and January 1988, 
143 cervical nodes of patients with 
squamous cell carcinoma of the upper aero- 
digestive tract were examined cytologically 
prior to (radical) neck dissection. From 
1980 until 1985, FNABs only were per- 
formed (36 cases); and from 1985 onward, 
both FNABs (31 cases) and UGFNABs (76 
cases) were employed. 


FNAB Technique 


The well-known FNAB technique de- 
scribed by Frable and Frable' was applied, 
using the Cameco syringe-pistol with a 
20-mL disposable syringe and a 0.6-mm 
needle. The FNABs were performed by a 
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head and neck oncologist, er by a cyto- 
pathologist. 


UGFNAB Technique 


Lymph nodes were visualized by ultra- 
sound examination with smaill-part trans- 
ducers. The examination was performed by 
four investigators (R.J.R., HvO., J.S.L., or 
R.J.B.dJ.). During this study, the Aloka 
SSD-650 with UST 5-MHz and 7.5-MHz 
transducers (Aloka Co Ltd. Japan) and 
Philips SDR 1500 with a 7.5-MHz trans- 
ducer were employed. Again, a 0.6-mm nee- 
dle mounted on a needle-holder (Cameco) 
was used; for very small and. or mobile le- 
sions, a butterfly needle was used instead. 
The latter needle allows more subtle ma- 
neuvering and is, therefore, a valuable al- 
ternative for the needle-holder. 

Once a mass is visualized, it is centered on 
the monitor, by placing it right under the 
middle of the transducer (Fig 2). When the 
lesion is displayed in this wey, it is, when 
necessary, fixed to surroundimg tissues by 
applying gentle pressure with the trans- 
ducer. While the sonographer provides op- 
timal imaging, a coworker introduces the 
needle into the overlying skin. Depending 
on the depth of the structure to be exam- 
ined, the angle between the needle and the 
skin can be varied (Fig 3). Once the tip of 
the needle is inside the lesion, it is recog- 
nized as a bright, echogenic structure and 
the plunger of the syringe is retracted, cre- 
ating a negative pressure in the needle lu- 
men. While a constant vacuum is main- 
tained, the needle is moved back and forth 
under ultrasound control, anc the lesion is 
sampled in different areas (Fig 4). Subse- 
quently, the plunger is slowly released and 
the needle withdrawn. 


Smear Preparation 


Thin smears from the aspirated material 
were air dried and stained with May-Griin- 
wald-Giemsa staining methods. 


Cytologic Examination 


All smears were examined by an experi- 
enced cytopathologist. Samples were clas- 
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Fig 1.—Section parallel to the sternocleido- 
mastoid muscle (scm) showing a small, non- 
palpable node (n) between the sternocleido- 
mastoidumuscie and the jugular vein (jv). Cyto- 
logic examination of material obtained by 
ultrasound-guided fine-needle aspiration bi- 
opsy showed squamous cell carcinoma. 





Fig 2.— Once the lesion to be examined is vi- 
Sualized, the middle of tne transducer is placed 
superior to the center of the lesion. 


sified aceording to the method of Papanico- 
laou (Pap). Retrospeetively, Pap I and Pap 
II smears were considered benign (nega- 
tive) and Pap IV anc Pap V smears were 
considered malignar= (positive). A smear 
classified as Pap III was considered as being 
a nondiagnostic aspirate. 


Histopatholog c Examination 


The neck dissectiom specimens were pre- 
served in a formaldehyde solution and ex- 
amined by a senior pathologist. Macroscop- 
ieally enlarged nodes were removed and 
sectioned for histopathologic examination. 
Puri heh cre the spæimens were sectioned 
at 3- tə 4-mm intervals. 

i 


RESULTS 


The results of FNAB performed in 
67 cases were true-positive in 38 cases, 
true-negative in 14 cases, false-posi- 
tive in three cases, and false-negative 


Fig 3.—The angle between the needle and the 
skin must be adjusted to the depth of the lesion. 





Table 1.—Results of FNAB and 
UGFNAB Compared With 
Histopathologic Examination * 


Hist+ Hist— 









FNAB+ 38 3 
FNAB— 5 14 
Unsatisfactory for interpretation in 7 cases 
UGFNAB+ 55 1 
UGFNAB— 1 18 









Unsatisfactory for interpretation in 1 case 


“FNAB indicates fine-needle aspiration biopsy; 
UGFNAB, ultrasound-guided FNAB; Hist, histopatho- 
logic; plus sign, positive; and minus sign, negative. 


in five cases (Table 1); in seven cases, 
no satisfactory diagnosis could be 
made because the aspirate did not 
contain lymphatie or epithelial cells 
(six smears) or was classified as Pap III 
(one smear). The test characteristics of 
FNAB were as follows: sensitivity of 
88%, specificity of 82%, positive-pre- 
dictive value of 98%, negative-predic- 
tive value of 74%, and accuracy of 87% 
(Table 2). 

The results of UGFNAB performed 
in 76 cases can be specified as follows: 
59 were true-positive, 18 were true- 
negative, one was false-positive, and 
one was false-negative; in one sample 
only blood and muscle cells were ob- 
served and it was considered not satis- 
factory (Table 1). From these data, the 
following test characteristics were cal- 
culated: 98% sensitivity, 95% specific- 
ity, 98% positive-predictive value, 95% 
negative-predictive value, and 97% ac- 
curacy (Table 2). 

The overall results of cytologic ex- 
amination (FNAB and UGFNAB) 
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Fig 4.—The visualization of the needle allows 
controlled sampling from different areas within 
the node. 


Table 2.—Test Characteristics of 
FNAB, UGFNAB, and FNAB and 
UGFNAB* 


FNAB UGFNAB UGFNAB 


(n=67) (m=76) (n=143) 


Sensitivity, % 
Specificity, % 
PPV, % 

NPV, % 
Accuracy, % 
No diagnosis, % 
Prevalence, % 


"FNAB indicates fine-needle aspiration biopsy; 
UGFNAB, ultrasound-guided FNAB; PPV, positive- 
predictive value; and NPV, negetive-predictive value. 


were characterized by $4% sensitivity, 
89% specificity, 96% positive-predic- 
tive value, 84% negative-predictive 
value and 93% accuracy. In 5% of the 
aspirates, no diagnosis could be made 
(Table 2). 

There were no complications attrib- 
utable to the aspiration. 


COMMENT 


With continuous improvements in 
computed tomography, magnetic reso- 
nance imaging, and ultrasound, the 
sensitivity of imaging techniques for 
detection of neck nodes is gradually 
increasing. However, criteria that 
have been developed for differentia- 
tion between reactive nodes and me- 
tastases are not satisfactory. The size 
criterion, for instance, is quite arbi- 
trary, eg, the lower the limit used as a 
cutoff between norma! and malignant 
nodes, the higher the false-positive 
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rates. Radiological criteria include the 
depiction of central necrosis. However, 
fatty nodal replacement may resemble 
central necrosis and this may occur in 
postinflammatory and postirradiation 
nodes.’ Other radiological criteria like 
obliteration of fascial planes and the 
visualization of contiguous nodes may 
occur in inflammatory disease as 
well.: 

As it remains difficult to identify 
benign and metastatic disease on 
grounds of radiologic characteristics 
only, tissue diagnosis would be benefi- 
cial. However, it is well established 
that open neck biopsy in cases of 
squamous cell carcinoma of the upper 
aerodigestive tract is detrimental.'” 
In the head and neck region, FNAB 
provides an alternative to premature 
open biopsy of masses in the neck. The 
risk of tumor seeding in the tract of the 
needle is negligible.'*'* No serious side 
effects of FNAB have been reported.” 

Methodical use of an imaging mo- 
dality combined with cytological ex- 
amination has not yet been described. 
In this study, UGFNAB was charac- 
terized by less false-negative results 
than was FNAB. This is probably due 
to the continuous monitoring of the tip 
of the needle and the node during 
UGFNAB, which allows controlled 
sampling from different areas within a 
node, reducing the chance of leaving a 
part of a node unexamined. In view of 
the low number of false-negative re- 
sults of UGFNAB and the test param- 
eters of cytologic examination that are 
reported in the literature,’*’*'’ the 
value of a negative cytologic diagnosis 
should be reconsidered. Usually, pal- 
pable nodes are considered metastati- 
cally involved, irrespective of the out- 
come of cytologic examination. Our 
results, however, indicate once more 
that there is a high probability that 
nodes with a negative result on 
UGFNAB indeed are benign on histo- 
pathologic examination. 

In relevant literature, the value of a 
positive cytologic diagnosis of meta- 
static disease is undisputed. In our 
study, however, four false-positive re- 
sults were noted in 143 examined 
nodes. These nodes were classified as 
Pap IV (three cases; two by FNAB, one 
by UGFNAB) and Pap V (one case by 
FNAB). All nodes were present in pre- 


viously irradiated necks and appeared 
to be necrotic on histopathologic ex- 
amination. There were no false-posi- 
tive results from nodes that were not 
irradiated. 

Considering the fact that nodes as- 
pirated under ultrasound guidance 
were generally nonpalpable and usu- 
ally smaller than were the nodes aspi- 
rated by the conventional means, our 
results indicate that UGFNAB is more 
efficient than is FNAB; in only one case 
of 76 UGFNABs no diagnosis could be 
made, while conventional FNAB 
yielded nonsatisfactory material in 
10% of the aspirations. It is assumed 
that the sampling technique is respon- 
sible for the more advantageous re- 
sults of UGFNAB when compared 
with FNAB. The number of nondiag- 
nostic aspirations may have also been 
influenced by the fact that patients 
were selected for this study on the ba- 
sis of the availability of the results of 
histopathologic examination, eg, when 
the result of cytologic examination is 
nondiagnostic, patients are less likely 
to be referred for the gold standard 
procedure. Therefore, in everyday clin- 
ical practice, the number of nondiag- 
nostic aspirations can be expected to 
be higher. 

The results of FNAB in this study 
seem to compare unfavorably with 
those of other authors.: However, 
most of our false-negative results 
(four of five) were noted in the first 
years after introduction of FNAB in 
our institution. Furthermore, irradia- 
tion accounted for all false-positive 
results, whereas in other studies, irra- 
diated nodes were not included or pre- 
vious irradiation was not mentioned. 
Therefore, our results may not be as 
unfavorable as they seem. 

In summary, our results of study on 
patients with squamous cell carcinoma 
of the upper aerodigestive tract have 
led to the following conclusions: 
(1) The UGFNAB is (at least) as accu- 
rate as conventional FNAB, and per- 
mits cytologic examination of nonpal- 
pable lymph nodes. (2) False-positive 
results of cytologic examinations occur 
only in nodes that were previously ir- 
radiated. (3) High sensitivity, high 
specificity, and high negative-predic- 
tive value of UGFNAB indicate that a 
negative diagnosis by use of UGFNAB 
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excludes metastatic involvement with 
a high degree of reliability. (4) Our re- 
sults demonstrate once more that cy- 
tologic examination, when performed 
by a well-trained team of a cytopathol- 
ogist and a clinician or sonographer, is 
an accurate technique for differentia- 
tion between benign nodes and cervical 
lymph node metastases. 
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è Thyrsidecomy for benign and malig- 
nant disease i most commonly performed 
with the patiert ander general anesthesia, 
although the lmerature is sprinkled with re- 
ports of series of operations performed 
using local anesthetic techniques. A retro- 
spective review of 43 sequential thyroidec- 
tomies compazs 21 performed using local 
anesthesia wit : 22 performed using general 
anesthesia. Ne significant difference was 
demonstrated in the incidence of major 
complications. A) patients who required a 
second cperaton to remove the remaining 
hemithyreid after the final pathology re- 
ports were reveewed elected local anesthe- 
sia for their se=omd procedure, attesting to 
patient satisfaction. Some hemithyroidecto- 
mies perform-d using local anesthesia 
were outpatie t procedures. The indica- 
tions, guidelin-s for patient selection, and 
operativettechmique of this effective alterna- 
tive approach o thyroid surgery are 
presented. 

(Arch Otolarsnao! Head Neck Surg. 1991; 
117:405-407) 


hyraidecÐmy for benign and ma- 
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performed wEh the patient under gen- 
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eral anesthesia (GA). Historically, sur- 
gery in patients with thyroid disease, 
especially thyrotoxicosis, was per- 
formed using local anesthetic (LA) 
techniques. The techniques of Kocher, 
Crile, Kirschner, and others were well 
known and became the standard.’ As 
medical therapy evolved to provide 
reliable means of maintaining a euthy- 
roid state and as GA became safer, 
many procedures, including thyroidec- 
tomy, laryngectomy, and endoscopy, 
came to be performed almost exclu- 
sively with the patient under GA.’ 
Since the 1970s, the foreign literature 
has been sprinkled with reports of 
series of thyroid procedures that were 
performed with the patients under 
LA, although the standard in the Unit- 
ed States has remained GA.” The 
techniques of LA should continue to be 
utilized by head and neck surgeons for 
several reasons. Local anesthesia of- 
fers superb analgesia without cen- 
tral nervous system depression, thus 
avoiding the major side effects of the 
general anesthetics. In addition, the 
analgesia continues into the postopera- 
tive period, thus modifying the auto- 
nomic and endocrine stress of surgery, 
which permits a more rapid recovery." 
Local anesthetics are economical and 
simple to administer, and they tie in 
very well with the increasing trend of 
“same-day,” or outpatient, surgery. 
Thyroidectomy, “hemi-” or total, is an 
operation that lends itself very well to 
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3 Thyroidectomy Under Local Anesthesia 


LA, and the results can be quite satis- 
fying to both patient and surgeon. 


PATIENT SELECTION 


There are no absolute indications for per- 
forming thyroidectomy using LA. Relative 
indications include patients who have a mor- 
bid fear of GA or who for other reasons prefer 
an alternative. Patients with compromised 
pulmonary function who otherwise meet the 
criteria for LA procedures are good 
candidates. 

Patients with a personal or family history 
of malignant hyperthermia are excellent can- 
didates for an LA procedure. In these cases, 
an ester compound (eg, procaine or tetra- 
caine) should be substituted for the more 
commonly used amides (eg, lidocaine, prilo- 
caine, and mepivacaine) as the local infiltra- 
tive anesthetic agent of choice.** The amides 
accelerate calcium loss from, and prevent 
calcium reuptake into, the sarcoplasmic re- 
ticulum, thus raising the concentration of 
myoplasmic calcium. This, in turn, activates 
the chain of events leading to the elinical 
scenario seen as malignant hyperthermia. 
Individuals who are at increased risk for a 
perioperative myocardial infarction amd who 
require thyroidectomy should also be eonsid- 
ered candidates for LA with “anesthesia 
standby.” Great care must be taken to mini- 
mize intravascular injection and to closely 
monitor the total volume of epinephrine used 
in these patients. 

The best candidates are young, healthy, 
emotionally fit individuals who are well in- 
formed and willing to participate in the entire 
perioperative process. Tolerance of dental 
anesthesia or other history of a good experi- 
ence under LA is a good indicator of success. 
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Poor candidates include patients who are 
obese or have some physical deformity that 
may present difficulties in positioning and 
exposure. In addition, people who cannot lie 
supine for an extended period of time be- 
cause of low back pain, arthritis, etc are not 
good candidates. Children and mentally im- 
paired or immature individuals on whom the 
surgeon cannot count to cooperate during the 
procedure should receive a GA. Likewise, if 
there is a language barrier between surgeon 
and patient, it is probably best not to perform 
the operation with the patient under LA, 
since communication with a sedated, disso- 
ciative patient may not be effective and coop- 
eration cannot be ensured. Patients who 
need a neck dissection (functional, modified, 
or radical) in addition to the thyroidectomy 
are not considered good candidates because 
of the length of the combined procedures and 
the potentially large volume of anesthetic 
infiltrate required. Regional (epidural) tech- 
niques have been described for this, but we 
have not tried them.” True allergy to LA 
compounds is exceedingly rare, and almost 
all reports of it involve ester compounds (eg, 
cocaine, procaine, and tetracaine). In addi- 
tion, virtually all reactions are found to be 
caused by cross-sensitivity to methylpara- 
ben, a preservative found in multidose vi- 
als. Hence, amide-type agents without pre- 
servatives (ie, single-dose preparations) can 
be used in these patients. Allergy testing 
should be performed prior to surgery or the 
patient counseled to opt for GA. 


METHODS 


Once an appropriate patient is identified, 
the operating surgeon must then prepare the 
patient for the procedure. This is perhaps 
the most important aspect of the entire pro- 
cess, and its impact on the final result can- 
not be overemphasized. The patient is in- 
formed step-by-step regarding premedica- 
tion, placement of an intravenous line, moni- 
toring devices, surgical preparation, and 
general operating room activity, as is usual 
during counseling of all patients undergoing 
any type of LA procedure. Patients are reas- 
sured that they will be given whatever 
amount of medication necessary to complete 
the procedure comfortably for them. They 
are also reassured that the procedure can be 
converted to a GA at any time if circum- 
stances so dictate. 

Any number of premedication variations 
can be used. Most commonly, 5 to 10 mg of 
diazepam administered orally 2 hours before 
surgery, followed by 10 mg of morphine and 
25 mg of hydroxyzine hydrochloride (Vis- 
taril) administered intramuscularly on call to 
the operating room, has been adequate. 
Doses are scaled to the patient's size, age, 
and overall medical condition. After the ap- 
propriate intravenous lines, monitors, and 


oxygen (administered by nasal prongs) are 
placed in the operating room, the patient is 
made comfortable with the intravenous ad- 
ministration of an additional narcotic and 
benzodiazepine. The patient is positioned ina 
semi-Fowler’s position with the neck and 
shoulders extended comfortably on a thyroid 
pillow or bath towels. Immediately before 
the skin incision is made, 25 to 100 mg of 
thiopental sodium is intravenously adminis- 
tered in 25-mg increments until the patient 
reaches a proper state of somnolence. Two 
percent lidocaine with 1:100 000 epinephrine 
is injected with a 30-gauge needle into the 
incision line. The superior and inferior skin 
flaps are injected with 0.5% lidocaine with 
1:200 000 epinephrine. Surgical preparation 
and draping are done in the usual fashion, 
with care taken to keep the drapes off the 
patients face with a Mayo stand or ether 
screen. Once the superficial layer of the deep 
cervical fascia is injected and incised, the 
remainder of the operation is accomplished 
by spraying the field topically with 0.5% lido- 
caine with 1:200 000 epinephrine. Further in- 
jections are rarely required, except when it 
is necessary to retract the superior pole infe- 
riorly. An additional injection is given in the 
fascia surrounding the superior pole pedicle, 
because without it patients will sometimes 
complain of discomfort. This has been noted 
to be true by many surgeons, including Crile 
and Kocher.’ The only difference between an 
LA and a GA procedure is that with LA the 
patient frequently swallows, and allowance 
must be made for that when the recurrent 
laryngeal nerves are being dissected. Drains 
are placed at the discretion of the surgeon on 
an individual case basis. Postoperative man- 
agement after an LA procedure is identical to 
that when GA is used. 


RESULTS 


A retrospective review of the last 40 
sequential cases in which the patients 
were surgically treated by the senior 
author (W.E.F.) for thyroid disease 
was carried out to compare operative 
statistics between operations on the 
thyroid gland performed using LA and 
GA. Twenty-one procedures (16 hemi- 
thyroidectomies and five total thyroid- 
ectomies) were perfomed using LA; 
and 22 (16 hemithyroidectomies and 
six total thyroidectomies), using GA. 
Three of the LA procedures were per- 
formed with “anesthesia standby,” as 
the patients required more extensive 
physiologic monitoring. The path- 
ologic diagnoses are listed in Table 1. 
Two cases consisted of a large gland 
with substernal extension. Of interest 
is the fact that equal numbers of para- 
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Table 1.—Pathologic Diagnoses 


Anesthetic 
OS ees 
Local General 













Adenoma 
Hirthle cell lesion 
Papillary carcinoma 
Follicular carcinoma 
Benign cysts 
Lymphoma 
Parathyroid glands 


o-O—+ MW 


Table 2.—Complications 


Anesthetic 
OO 
Local General 


Transient hypocalcemia 
(<6 mo) 
Permanent hypocalcemia 
Transient vocal cord 
paralysis (<6 mo) 
Permanent vocal 
cord paralysis 
Hematoma 
Seroma 
Infection 
Atelectasis, urinary tract 
infection, hypertension 
Failure of anesthesia 





thyroid glands were included in the 
specimens regardless of technique 
used. The average total blood loss was 
38 mL (range, 5 to 75 mL) using LA 
and 86 mL (range, 5 to 200 mL) using 
GA. The average operating time was 
105 minutes for LA procedures (range, 
55 to 190 minutes) and 109 minutes for 
GA procedures (range, 40 to 180 min- 
utes). All operations were performed 
primarily by residents under the su- 
pervision of the senior author. The 
average hospital stay was 2.5 days for 
both groups. 

Two patients who underwent he- 
mithyroidectomies under LA were dis- 
charged on the day of surgery. Table 2 
shows the incidence of various compli- 
cations in our patients. Overall, the 
complications fall within the realm of 
accepted, reported rates.~”’ Interest- 
ingly, none of the patients who under- 
went a total thyroidectomy under LA 
suffered bilateral true vocal cord paral- 
ysis in spite of the fact that during the 
operation both nerves are flooded with 
anesthetic agent. This may be ex- 
plained by the fact that the concentra- 
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tion used is bw (0.5%) to start with. 

After dilition in the wound, the 
concentration of lidozaine bathing the 
recurrent laryngeal nerves must be 
very lav. “lore importantly, it is 
knewn that lidocaine is much more 
effective tha ether agents at blocking 
sensory rataer than motor nerves 
when used in equal concentrations. 
Etidocaime, Dr example, is capable of 
producing ar intens2 motor block in 
addition to a_algesia.” One patient who 
did not tole a hemithyroidectomy 
under LA wss converted to GA during 
the procedur= and is listed as a compli- 
cation in the former group. Five pa- 
tients in the GA greup had prolonga- 
tion of their hospital stay owing to 
atelectasis, ver, urinary tract infec- 
tion, and lak le hypertension that was 
thought to secondary to the anes- 


thetic management. All patients (ex- 
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cept the one converted to a GA) re- 
ported an atraumatic and pleasant 
experience with the LA technique. 
This is most impressively demonstrat- 
ed by three patients who required a 
second operation to remove the re- 
maining hemithyroid after malignancy 
was determined on permanent sec- 
tions. All three elected to have their 
surgery under LA 2 to 3 days after 
their first surgery. 


COMMENT 


Thyroid surgery performed with the 
patient under LA is certainly not a 
new concept but one that seems to 
have been forgotten in the everyday 
head and neck surgical practice. In our 
institution, the performance of thy- 
roidectomy using LA is gaining in pop- 
ularity, but we still perform three 
times as many operations using GA, a 
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reflection of strict patient selection and 
uneasiness by many surgeons with the 
use of LA for major head and neck 
procedures. With the inereasing inter- 
est in outpatient surgery, we expect 
that more patients who undergo he- 
mithyroidectomies will be sent home 
on the day of surgery. Several studies 
have preliminarily shown this to be a 
safe practice and one that is met with 
high patient satisfaction.*” 

We will still continue to evaluate 
each case individually. For now, we 
believe that patients who undergo to- 
tal thyroidectomies shouid be observed 
in the hospital for evidence of hypocal- 
cemia and airway distress. In the high- 
ly selected, well-prepared patient, thy- 
roidectomy under LA is a safe, 
alternative approach with whieh the 
versatile surgeon ought to be familiar. 
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One-Stage Laryngotracheoplasty 


Allan B. Seid, MD; Seth M. Pransky, MD; Donald B. Kearns, MD 


è This article documents the evolution of 
our approach to the repair of subglottic 
stenosis in infants. With increasing experi- 
ence in the management of subglottic ste- 
nosis using the anterior cricoid split proce- 
dure, we extended our procedure to include 
older children. This then led to the use of 
the one-stage procedure for repair of severe 
and mature subglottic stenosis. We present 
the results of surgical repair in 13 patients. 
Extubation was accomplished in 12 of 13 
patients using one-stage  laryngo- 
tracheoplasty. 

(Arch Otolaryngol Head Neck Surg.1991; 
117:408-410) 


ie 1980, the anterior cricoid split 
operation was described by Cotton 
and Seid’ as an alternative to tracheot- 
omy in the management of acquired 
subglottic stenosis in infants. The pro- 
cedure was initially described for use 
in the neonate. With increased experi- 
ence and success we were able to ex- 
tend the indications for this procedure 
to include the older child. 

Beginning in 1984, we started to use 
the anterior cricoid split in older chil- 
dren and achieved a success rate of 
75%. This was comparable with the 
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rate of success that has been docu- 
mented in the literature.” 

Tracheotomy is still necessary for 
airway management in children who do 
not meet the criteria for the cricoid 
split operation, who have acute inflam- 
matory subglottic disease, or those pa- 
tients with distal airway disease. A 
tracheotomy is often indicated as the 
first step in those patients with severe 
glottic and subglottic narrowing. In 
many of these patients marked sub- 
glottic stenosis develops and airway 
expansion is necessary to achieve de- 
cannulation due to the severity of the 
subglottic stenosis. There are multiple 
techniques to repair subglottic stenosis 
described in the literature, many of 
which require laryngeal stenting.” 

In an attempt to avoid the potential 
problems associated with stenting 
techniques and to achieve extubation, 
we used the concepts learned from 
the cricoid split protocol to develop 
the one-stage laryngotracheoplasty 
(OS-LTP) repair of subglottic stenosis. 


MATERIALS AND METHODS 
Technique 


Prior to OS-LTP it is essential to deter- 
mine if adequate vocal cord mobility is 
present. Awake fiberoptic nasolaryngoscopy 
and video recording is carried out, and vocal 
cord function documented. In infants, fiber- 
optic nasolaryngoscopy is performed under a 
light plane of anesthesia using an anesthesia 
face mask adaptor that allows continual de- 
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livery of anesthetic gases while at the same 
time allowing for spontaneous ventilation 
and observation of vocal cord movement. It 
may occasionally be necessany to perform 
laryngeal electromyography to document 
neurogenic vocal cord paresis. Included in 
the preoperative evaluation of these patients 
is the assessment of gastroesophageal re- 
flux. This is performed in concert with the 
gastroenterology service at our institution 
and includes a barium swallew, pH probe 
monitoring, and lipid-laden macrophage as- 
piration from the distal tracheobronchial 
tree. 

The OS-LTP is carried out as follows. Gen- 
eral anesthesia is administered via the exist- 
ing tracheotomy tube. A _ nasotracheal 
guidewire is then inserted from the nares 
through the larynx to facilitatedater nasotra- 
cheal intubation during the surgical proce- 
dure. The tracheotomy tube isweplaced by a 
shortened Rae tube and anesthesia is carried 
out through this tube. The child’s neck is 
extended over a small folded towel and a 
horizontal curvilinear incision is made to in- 
corporate the tracheostome. The larynx is 
then exposed and a vertical incision is made 
from just below the anterior commissure 
through the cricoid and tracheal rings to end 
at the superior aspect of the tracheostome. 
Costal cartilage of the appropriate length 
and width is now harvested from the lower 
right costal cartilage, as described by Kearns 
et al.” 

In cases in which a posterior cricoid split 
has been necessary, a section of the har- 
vested costal cartilage is inserted into the 
area between the distracted edges of the di- 
vided posterior cricoid lamina. Polyglactin 
(6-0 Vicryl) sutures are placed to secure the 
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graft in cieitiogs Using the previously placed 
nasotracheal guidewire a “size appropriate” 
nasotracheal tube is then advanced over the 
guidewire and guided into the surgical field. 
The tracheotomy tubeis now removed from 
the traeheostome and “he nasotracheal tube 
is advasced distally into the trachea below 
the traheostome opening. Anesthesia is 
now perormed using the nasotracheal tube. 
The cutaneous aspec of the tracheostome 
is excised and the tracheotomy tract extend- 
ing inte the trachea is removed. Anterior 
repair is carried out br inserting the costal 
cartilage, which has been fashioned in a 
“keel” saape with the ateral edges beveled 
so as to prevent the graft displacing into the 
lumen.’ Perichondrium is preserved on the 
lumen sile of the graft that is then secured in 
place u=ng multiple pelyglactin (6-0 Vicryl) 
sutures placed extramucosally. In those 
cases in which saprastemal collapse or mala- 
cia is encountered, the-costal cartilage graft 
is extended so as to extend below the level of 
the malavia and end at the level of the normal 
self-supporting tracheal cartilage. The 
wound is closed in layers and a light pressure 
dressingis applied. No drains are used. 


Pestoperative Management 


The patient is cared for in the pediatric 
intensive care unit. A regimen of total body 
paralysis with assistec ventilation is then 
followed" This includes neuromuscular 
blockade, sedation, ane total parenteral nu- 
trition. Time cycled, pressure-limited venti- 
lators are adjusted to attain normal arterial 
blood gas tensions, which are evaluated fre- 
quently ey means of an indwelling radial ar- 
tery catheter. ES cultures obtained 
preoperatively are used as a guide to antimi- 
crobial prophylaxis. Th= protocol for pulmo- 
nary toiBtte inciudes leg rolling, chest per- 
cussion and drainage, and endotracheal tube 
suctioning. Forty-eight hours before extuba- 
tion dexamethasone (1 mg/kg per day) is ad- 
minister-d. Extubation is performed in the 
pediatricintensive careanit. All patients are 
placed ir a cool mist teat environment after 

extubation. Steroids are continued for 
2 days. | 

We initially used a 7 to 10-day period of 
ventilatiwn on an empire basis following the 
original werk of ‘Cotton and Seid.’ We have 
tried to saci HA period of intubation and 
now assess the daily endotracheal tube leak 
pressures and, ifthese are less than 20-mm of 
H,0, we will extubate tae patient as soon as 
5 days afer reconstruction. 


RESULTS 


We have now performed the proce- 
dure of OS-LTP on 13 patients. The 
age ramge is 7 months to 6 years. 
Patients were categorized according to 


Cotton's’ classification of subglottic 
stenosis. One child was categorized as 
grade 1 according to Cotton's classifi- 
cation, nine were grade 2, two patients 
were grade 3, and one patient was 
grade 4. Successful extubation was ac- 
complished in 12 of 13 patients. The 
single failure was a grade 4 patient 
with complete glottic and subglottic 
stenosis. Complications have been 
minimal. Neck-wound infection oc- 
curred in two patients that responded 
to local drainage measures. Wandering 
atelectasis was present in all patients 
during the period of paralysis. All pa- 
tients responded to chest percussion 
and tracheal suctioning without the 
need for interventive bronchoscopy. 
Three of 13 patients experienced tran- 
sient weakness of their extremities 
after reversal of the paralysis that 
responded to postextubation physio- 
therapy. No deaths occurred. Follow- 
up time ranges from 1 month to 3 
years, and vocal quality has been good 
in all patients. 


COMMENT 


Prior to performing the OS-LTP it is 
essential to determine if normal vocal 
cord movement is present. The pres- 
ence of vocal cord abnormalities may 
adversely impact on the outcome of the 
surgery. We are usually able to assess 
vocal cord mobility on patients who are 
awake using local anesthesia for fiber- 
optic nasopharyngolaryngoscopy. In 
uncooperative patients or infants, we 
evaluate the vocal cord mobility under 
a light plane of anesthesia. It is, how- 
ever, occasionally difficult to differen- 
tiate vocal cord immobility due to neu- 
rogenic causes from limited mobility 
secondary to posterior commissure 
stenosis or cricoarytenoid fixation. In 
these cases we use laryngeal electro- 
myography to differentiate these 
causes. The procedure is carried out 
using suspension microlaryngoscopy, 
and an electromyogram needle elec- 
trode is inserted into the posterior 
cricoarytenoid muscle. During sponta- 
neous ventilation, action potentials are 
recorded if neurogenic input is pres- 
ent. This technique has allowed us to 
assess laryngeal function, and has 
helped in differentiating cord fixation 
from neurogenic cord immobility. 

Preoperative evaluation of possible 
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gastroesophageal reflux is performend 
on all patients. We have foumd that 
gastroesophageal reflux can have a 
deleterious effect on the surgical result 
by causing glottic and subglottic in- 


flammation. Thus, all patients undergo. 


complete evaluation for gastroesopha- 
geal reflux, including 24-hour esopha- 
geal pH probe testing, barium esopha- 
gram, and occasionally esophagoscopy 
with bronchoscopy and assessment of 
lipid-laden macrophage aspiration from 
the distal tracheobronchial tree. If gas- 
troesophageal reflux is present, full 
therapeutic intervention, as directed 
by the gastroenterology service, is 
performed before operative interven- 
tion on the subglottis. 

Preoperative assessment of patients 
considered candidates far OS-LTP by 
the pediatric intensive eare unit staff, 
looking especially for evidence of acute 
lower airway problems, has also been 
found to be imperative. 

We feel strongly that OS-LTP 
should be performed only where ex- 
pert pediatric intensive care unit staff 
and facilities and pediatric anesthesia 
staff are available.” The techniques of 
total body paralysis and prolonged as- 
sisted ventilation can be hazardous and 
the procedure demands the optimal 
level of pediatric intensive care. 

Wandering atelectasis has occurred 
in all patients while ventilated postop- 
eratively. Therefeore, it is critical to 
know the patients baseline pulmonary 
status preoperatively. Using an ag- 
gressive form of pulmonary toilette we 
have been able to contrdl the atelecta- 
sis and have not needed to perform 
bronchoscopy for suction or re- 
expansion. 

The intraoperative use of the naso- 
tracheal guidewire has been found to 
facilitate the introduction of the “size 
appropriate” nasotracheal tube. Before 
using the guidewire technique difficul- 
ties were encountered in introducing 
the nasotracheal tube because of the 
childs hyperextended neck position 
during the operative procedure. The 
advancing nasotracheal tube would 
frequently impinge against the true 
vocal cords and would not advance 
distally. Not only has the guidewire 
technique facilitated the nasotracheal 
tube intubation and reduced trauma to 
the true voeal cords, but, in addition, 


Laryngotracheaplasty—Seid etal 409 














y 


d pf 
la 


a Feiss N 
j 


ees aai denn 





there is much less disturbance to the 
operative field and surgical drapes us- 
ing this technique. 

Three of 13 patients demonstrated 
transient weakness of their extrem- 
ities. Review of the literature has re- 
vealed that the use of pancuronium 
bromide and hydrocortisone leads to a 
temporary myopathy.“ We no longer 
use these two agents in concert and 
currently employ vecuronium for neu- 
romuscular blockade and narcotics 
combined with benzodiazopan for seda- 
tion. In addition, all patients are put 
through a full range of passive extrem- 
ity movements repeatedly during the 
period of induced paralysis. These two 
modifications to our regimen have 
avoided further cases of extremity 
weakness. 

It has been our belief that the larynx 
heals rapidly with total body paralysis 
and total parenteral nutrition. We 
have thus attempted to decrease the 
time period of intubation and thus de- 
crease the potential for postoperative 
problems secondary to prolonged intu- 
bation and paralysis. At present, we 
use the daily assessment of nasotra- 
cheal tube leak pressures to estimate 
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the optimal time for extubation. Pres- 
sure of less than 20 mm of H,O have 
been found to be a good prognostic 
guide for successful extubation. 

The technique of OS-LTP has been 
shown to be successful in selected pa- 
tients with subglottic stenosis. All 12 
of our patients who were extubated 
were grades 1 through 3. The one 
failure occurred in a grade 4 patient 
with total subglottic stenosis. We be- 
lieve that in grade 4 patients in whom 
the cartilaginous framework of the lar- 
ynx is significantly deficient, larger 
amounts of cartilage replacement and 
long-term stenting will be required. It 
is probable that in this group of pa- 
tients, OS-LTP is contraindicated. 

The success achieved in the manage- 
ment of subglottic stenosis using the 
anterior cricoid split encouraged us to 
pursue this approach in children. In an 
attempt to avoid the occasional compli- 
cations that have been described with 
the use of long-term indwelling stents, 
we began using the OS-LTP in select 
patients. There are several distinct 
advantages to OS-LTP. We are able to 
avoid the problems of prolonged in- 
dwelling laryngeal stents such as gran- 
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ulation tissue and infection. We are 
able to remove the tracheczomy at the 
time of the procedure and thus avoid 
the need for ongoing tracheotomy 
care. The operation is carmed out as a 
single procedure and thus 20 repeated 
procedures are required. in addition, 
with the absence of a longterm laryn- 
geal stent, continuing antibiotic pro- 
phylaxis is not required. Concerns re- 
garding stent breakage or obstruction 
are also avoided when considering the 
tracheotomy tube that is wired in 
place. 

We have used the experience ob- 
tained by managing subglottic stenosis 
in neonates as the basis for expanding 
our surgical armamentartum to the 
management of subglottic stenosis in 
the older patients with a tracheotomy. 
Using a one-stage surgical procedure, 
we have been able to avoid the difficul- 
ties encountered with the use of in- 
dwelling stents and successfully decan- 
nulated 12 of 13 patients. This success 
is due to appropriate preoperative 
evaluation, careful patie selection, 
and meticulous intraoperctive repair 
and postoperative care. 
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Controlled Nasal Tip Rotation via 
the Lateral Crural Overlay Technique 


Russel W. H. Kridel, MD, Raymond J. Konior, MD 


e Pronounced nasa tip ptosis is gener- 
ally regarded as an unattractive facial fea- 
ture. Besides its aesthetic ramifications, 
marked inferior displacement of the nasal 
tip adversely affects rasal function by re- 
stricting airflow through the nares. We 
present a new technique that is a modifi- 
cation of a lateral crural flap procedure 
that was described in 1975. This tech- 
nique, which is perfommed using an open 
rhinoplasty approach. predictably rotates 
the nasal tip upward by restructuring the 
alar cartilages via controlled overlay of the 
lateral crura. When overprojection accom- 
panies tip ptosis, the controlled lateral 
crural overlay technique permits gradu- 
ated retrodisplacement of the tip, in addi- 
tion to rotation, giving the surgeon full 
control tor reliably and accurately reposi- 
tioning the nasal tip superiorly and poste- 
riorly. 

(Arch Otelaryngo!l Head Neck Surg. 
1991; 1 17:41 1-415) 
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Ne plastic surgery should be 
thought of not only in terms of 
cosmesis, but also interms of function. 
Nasal tip ptosis is a condition that af- 
fects beth the appearance and the 
function of the nose A nasolabial an- 
gle of 95° te 100° in males, and 100° to 
115° degrees in females, is usually re- 
garded as aesthetically pleasing. Con- 
traction of the nasolabial angle beyond 
these aecepted standards is generally 
considered an unattractive facial fea- 
ture. Additionally, marked tip ptosis 
can significantly increase upper air- 
way resistance by mpeding airflow 
through the nares. 

A variety of factors may contribute 
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to a drooping nasal tip. The most com- 
mon include: 

1. Long, vertically oriented lateral 
crura that force the tip inferiorly. 

2. Weakened tip support mecha- 
nisms. This may follow a poorly per- 
formed rhinoplasty during which 
overaggressive incising and/or excis- 
ing maneuvers were performed. It can 
also occur naturally as aging leads to 
progressive stretching of the nasal 
tip’s fibrous suspensory system. 

3. Thick, heavy skin over the nasal 
tip that is pulled downward by the 
force of gravity. 

4. Atrophy of bone or premaxillary 
subcutaneous fat at the nasolabial an- 
gle. A loss of tissue mass here, as can 
occur with aging or nasofacial trauma, 
allows the medial crura to drift back- 
ward. This change can culminate in 
drooping of the nasal tip. 

Rhinoplasty is often thought of as 
the most challenging of all aesthetic 
procedures. The most sought nasal tip 
changes are those of rotation, refine- 
ment, and projection. A variety of 
techniques have been described for ac- 
complishing these goals, these being 
broadly classified into those that 
maintain and those that interrupt the 
continuity of the alar cartilages. 
Transection of the lobular cartilages 
near the dome can result in pinching, 
notching, and tip asymmetries, espe- 
cially in poorly selected patients or 
from faulty surgical technique. To 
avoid such complications, intact rim 
cartilage techniques are advocated 
whenever possible.’ 

Correction of the ptotic tip varies 
according to the specific cause of the 
problem. The ultimate goal, however, 
is to raise the nasal tip. Because severe 
tip ptosis commonly has several con- 
tributing factors, a combination of 
surgical maneuvers may be required 
for optimal correction. In general, two 
types of surgical maneuvers are used 
for correcting tip ptosis. The first are 
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those that vertically shorten the nose 
by removing various tissue eompo- 
nents between the nasal tip and the 
radix. The cephalic margin of the lat- 
eral crura, the caudal margin of the 
upper lateral cartilages, the caudal 
septum, the septal angle, and the skin 
between the nasal tipand the radix can 
be excised in varying proportions to 
create tissue voids that allow the tip to 
be displaced superiorly with healing 
and soft-tissue contracture. The sec- 
ond variety of maneuvers are those 
that directly alter the length of the 
alar cartilages. The principles behind 
this type of correction are best appre- 
ciated by referral to the tripod theory 
of nasal tip position.? According to the 
tripod theory, maneuvers that aug- 
ment the medial crura or that shorten 
the lateral erura result in superior tip 
rotation. 

This article describes a surgical 
technique—controlled lateral crural 
overlay—that is perfermed through an 
open rhinoplasty approach. This tech- 
nique predictably and accurately ro- 
tates the severely ptotic nasal tip by 
shortening the lateral crura, while 
preserving an intact rim in the region 
of the domes to minimize the risk of 
postoperative nasal tip deformity. 


TECHNIQUE 


First, the nose is carefully analyzed with 
regard to length, projection, acuteness of 
the nasolabial angle, and tip definition. 
Significant septal deviations are then cor- 
rected via a complete transfixion incision. A 
complete transfixion incisien is preferred, 
especially when a low-lying caudal septum 
contributes to inferior tip pesitioning. This 
approach allews the surgeon to trim the 
prominent caudal septum and any redun- 
dant mucosa along the membranous sep- 
tum. To encourage maximal tip rotation, 
the transfixion cut is usually biased to 
remove more cartilage anteriorly. The inci- 
sion line is then closed using interrupted 
5-0 chromic suture. 

An open rhinoplasty approach is favored 
with this tip technique as it allows direct 
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Fig 1.—Schematic diagram of the operative sequence. Preoperative, Typical alar cartilage con- 
figuration in a nose with severe tip ptosis. The lateral crura are long and tend to force the nasal 
tip inferiorly. A, A conservative cephalic trim can be performed first to promote tip refinement. A 
straight line cut is made on the central lateral crus that extends between the cephalic crural mar- 
gin and the caudal crural margin. B, The nasal tip is rotated superiorly. This maneuver shortens 
the lateral crus (posterior arrow), resulting in overlay of the free transected crural segments. C, 
The opposed lateral crural segments are stabilized with two 5-0 polypropylene transcartilaginous 
horizontal mattress sutures placed in a side-by-side fashion. This suturing technique firmly locks 
the tip into the desired position. Note the triangular cartilage irregularity that develops along the 
inferior crural margin as a consequence of the anterior lateral crural segment being rotated up- 
ward. D, The inferior lateral crural margin is tailored with a scalpel to remove the protruding car- 
tilaginous irregularity. Postoperative, The nasal tip demonstrates significant superior rotation with 


the lateral crural overlay technique. 


visualization and precise restructuring of 
the alar cartilage complex (Figs 1 and 2). 
Bilateral alar marginal incisions and an in- 
verted V-shaped midcolumellar incision are 
made. The nasal skin is elevated from the 
alar cartilages with dissection proceeding 
superiorly to the radix. Wide undermining 
along the vertical dimension of the nose is 
necessary to create a favorable redraping 
advantage for the lengthy skin sheet that 
characterizes the long nose with severe tip 
ptosis. 

Dorsal profile adjustments usually pre- 
cede tip work in order to avoid interrupting 
the delicately reconstructed nasal tip. Na- 
sal humps are reduced, while saddlelike de- 
pressions are augmented with custom-tai- 
lored cartilage onlay grafts. A prominent 
septal angle can encourage inferior tip dis- 
placement by forcing the interdomal fi- 
brous attachments, and consequently the 
tip, downward. In those cases, the overde- 
veloped septal angle is trimmed in order to 
release the inferior force on the alar carti- 
lages and allow superior tip rotation, in ad- 
dition to adjusting the dorsal profile line. 
Osteotomies are performed if the nose 
needs narrowing. 

Following completion of the dorsal alter- 


ations, the cephalic margins of the lower 
lateral crura are conservatively trimmed to 
promote tip refinement, with the surgeon 
taking care to preserve a 5- to 6-mm-wide 
complete strip. Overaggressive resection of 
the alar cartilages could compromise tip 
support, creating a potential for future alar 
pinching, alar collapse, or bossa formation. 
The inferior margins of the upper lateral 
cartilages are trimmed of any remaining 
scroll or recurvature remnants in order to 
promote further tip rotation. Conservation 
is warranted here, however, as overaggres- 
sive resection in this region could lead to 
inspiratory nasal valve collapse. 

At this stage the nasal skin is redraped 
and the tip rotation gained from the pre- 
ceding ancillary maneuvers is evaluated. 
Patients with severe tip ptosis usually con- 
tinue to exhibit a downward nasal tip ori- 
entation, making the following alar carti- 
lage restructuring technique necessary. 
The nasal tip is gently pushed superiorly to 
a point that appears aesthetically pleasing. 
The lateral crura are inspected in their new 
position, and incisions are planned so as to 
cross the midportion of each lateral crus. 
The cartilage cut extends in a straight line 
from the cephalic to the caudal crural mar- 
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gins, with care being taken tostay at least 
10 mm away from the dome. Aq incision lo- 
cated midway between the dome and the 
free posterior margin of the lateral crus re- 
sides below the relatively thiek lateral na- 
sal lobular skin, which helps to minimize 
the risk of long-term external irregularities 
that occasionally follows traditional dome- 
division techniques. 

Before the cartilage cut is nzade, the ves- 
tibular skin is elevated from the overlying 
lateral crus approximately 5 mm on each 
side of the planned rotation point (Fig 3). 
This maneuver releases restrictive tether- 
ing forces that could inhibit tip rotation, 
and it creates a pocket that allows safe 
placement of buried transcart_laginous su- 
tures during the reconstructive phase of the 
procedure. Vestibular skin andermining 
should proceed to the dome if transdomal 
suturing is needed for supplementing tip 
refinement. 

This alar cartilage restructuring process 
relies on a firmly bound lateral crural flap 
posteriorly to support the moFilized domes 
and to keep the tip reliably lacked into its 
new position. To assure this, the fibrous at- 
tachments that secure the posterior lateral 
crural segment to the piriform aperture 
must not be compromised or disrupted at 
any time during the procedure. 

The previously marked lateral crural in- 
cisions are now made to release the domes 
from their posterior structural connec- 
tions, thereby allowing uninhibited reposi- 
tioning of the nasal tip. In patients with 
adequate preoperative nasal ttp projection, 
the tip complex is rotated superiorly, with 
care being taken not to alter the domes’ an- 
teroposterior relationship with the facial 
plane. When overprojection coexists with 
tip ptosis, the free anterior segment of the 
lateral crus is both rotated and retrodis- 
placed over the stationary, posteriorly 
based lateral crural flap. 

Rotation of the tip superiorly function- 
ally shortens the lateral crura. resulting in 
overlay of the free proximal and distal ends 
of the transected lateral crus (Fig 4). After 
the optimal tip position is determined, the 
integrity of the divided latera‘ crus is rees- 
tablished by securing the overlappec por- 
tions of the cartilage with twe side-by-side 
5-0 polypropylene transcartilaginous, hori- 
zontal mattress stabilization stitches. 
These sutures take advantage of the previ- 
ously developed vestibular pocket and never 
violate the vestibular skin, making late ex- 
trusion problems rare. The two-point fixa- 
tion provided by this suturimg technique 
provides excellent stability for anchoring 
the nasal tip into the desired position. 

Following tip rotation and suture fixa- 
tion, the inferior corner of the lateral cru- 
ral transection margin will imevitably ex- 
tend below the existing caudal alar carti- 
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Fig 2.—Operative sequence of the controlled lateral crural overlay technique. Top left, Preoper- 
ative profile view demonstrating a long nose with nasal tip ptosis. Top right, The alar cartilages 
are well expesed through the open rhinoplasty approach. The lateral crura are noted to be long 
with a definite downward orientation. A line (arrows) is marked out on the midportion of each lat- 
eral crus between the inferior and superior crural borders. Center left, After the vestibular skin is 
elevatec from below the lateral crus, the cartilage is transected. Center right, The left lateral crus 
is shortened following suture stabilization of the transected crural margins. As a consequence of 
this, the left dome is rotated superiorly. Bottom, Immediate postoperative profile changes reveal 


nasal shortening with significant tip rotation. 


lage border. The protruding triangular 
segmentis remeved sharply with a blade to 
create a smooth, evenly tailored inferior 
lateral crural margin. Failure to excise this 
piece can resultin long-term irregularities 


along the lateral nostril rim. When a highly 
arched alar rim is noted preoperatively, 
this inferior projection can remain in place 
to help force the arched rim downward, 
thereby producing a more natural-appear- 
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Fig 3.— Elevation of the vestibular skin from 
beneath the lateral crus allows safe placement 
of the transcartilaginous stabilization sutures, 
thus minimizing the risk of long-term suture ex- 
trusion. Additionally, this maneuver releases 
restrictive tethering forces along the lateral 
crus to allow complete mobility of the alar car- 
tilages for nasal tip repositioning. 


ing alar margin. 

Medial crural struts are considered a 
routine part of this procedure. In addition 
to solidifying tip support, they assist in 
lengthening the conjoined medial crural 
component of the tripod unit, thereby con- 
tributing to further tip rotation. A pocket is 
developed between the medial crura toward 
the premaxilla with fine scissors. An au- 
togenous septal cartilage strut that extends 
from the premaxilla to just below the 
domes is secured into position with a series 
of buried 6-0 polypropylene horizontal mat- 
tress sutures. The nasal skin is once again 
redraped, and the tip is checked for position 
and definition. If additional tip refinement 
is desired, a 6-0 pelypropylene transdomal 
suture is placed in a double-dome? fashion, 
once again with care being taken to keep the 
sutures buried in the previously developed 
vestibular pocket. Finally, the nasal inci- 
sions are carefully closed. 

The nose is meticulously taped to provide 
maximal superior nasal tip support, and a 
splint is positioned over the dorsum. The 
splint is removed after 1 week, and the nose 
is retaped for about 5 days to help support 
the tip while new fibrous attachments are 
being developed between the nasal skin and 
the underlying nasal framework. 


COMMENT 


It is well accepted that resection of 
the lateral crura cephalic margins, the 
upper lateral cartilages inferior bor- 
der, and the caudal septum can help 
rotate the nasal tip superiorly. How- 
ever, when aggressive excising maneu- 
vers are performed to rotate a severely 
ptotic nasal tip, they may predispose to 
loss of tip suppert, bossa formation, 
inspiratory nasa! valve collapse, and/ 
or columellar retraction. Webster! de- 
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Fig 4.—Overlay of the transected lateral crus functions to shorten the lateral crus, thereby rotat- 
ing the nasal tip as predicted by the tripod theory. 





Fig 5.—Top left and right, Preoperative views of a male patient with a long nose and severe tip 
ptosis secondary to long, inferiorly oriented lateral crura. In the frontal view (top left), the nares 
are completely hidden and the nasal tip covers the upper third of the philtrum. Bottom left and right, 
One year postoperative. Following controlled lateral crural overlay, the nasal tip assumes a more 
natural-appearing upward rotation. The philtrum can now be fully appreciated from the frontal view. 


scribed three tip techniques for rota- 
tion and narrowing: the complete 
strip, the rim strip, and the lateral 
crural flap. These techniques were de- 
signed in an attempt to reduce the 
long-term complications of notching, 


tip asymmetries, and nasal valve col- 
lapse by the preservation of an intact 
strip of cartilage adjacent to the nos- 
tril rim. 

The complete strip technique excises 
the cephalic margin of the lateral crus, 
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maintaining the integrity of the alar 
cartilage between the foot af the me- 
dial crus and the posterior margin of 
the lateral crus adjacent to the piri- 
form aperture. This tip technique is 
preferred for preserving the structural 
integrity of the alar cartilages; how- 
ever, it has disadvantages when sig- 
nificant tip rotation is needed. The in- 
tact lateral crural portion of the com- 
plete strip may flare outward from the 
unfavorable torsional forces that are 
imposed on the relatively xed com- 
plete strip with increasing rotation. 

The rim strip technique differs from 
the complete strip technique in that a 
generous portion of the posterior lat- 
eral crus is excised, thus creating a 
large skeletal void between the re- 
maining lateral crus (ie, the rim strip) 
and the piriform aperture. Although 
this technique permits excellent tip 
rotation and eliminates the problems 
of lateral crural flare, the woid it ere- 
ates could lead to unpredictable post- 
operative tip retrodisplacement. 

The lateral crural flap* is designed to 
allow greater tip rotation without the 
problems of lateral crural flaring or 
postoperative tip retrodisplacement. 
This technique divides the lateral crus 
just above the area where it departs 
from the alar rim, differing from the 
rim strip by preserving the detached 
lateral crus above the rim strip. This 
remaining posteriorly based cartilage, 
the lateral crural flap, is trimmed to 
allow more precise tip rotation and 
retrodisplacement. The lateral crural 
flap resides between the fixed piriform 
aperture, the remaining rim strip, and 
the inferior margin of the upper lat- 
eral cartilage to hopefully prevent 
postoperative posterior tip migration. 

The lateral crural flap as originally 
described by Webster’ is performed 
using a closed approach, predisposing 
it to several problems. Limited visual- 
ization of the lateral crura can lead to 
inaccurate or asymmetric cartilage 
sculpting and to difficulty in the place- 
ment of stabilization sutures. If su- 
tures are not used to stabilize the 
divided cartilage segments, mobility 
can result at the lateral crural transec- 
tion site. These limitations may lead to 
several complications. Shifting of the 
cartilage margins can result in tele- 
scoping of the free transection mar- 
gins, unpredictable long-term tip posi- 
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Fig6—Topleftand rignt and center left, Preoperative views of a female patient with an acute na- 
solabiai angle and tip ptosis resulting from long, prominent lateral crura. Center right and bottom 


left and right, 


ne year postoperative. The lateral crura were shortened with the lateral crural 


overlay E E to rotate the tip superiorly and open the nasolabial angle. 


tion changes, tip asymmetries, su- 
pratip fullness or depression, and 


protrusion of the free cartilage mar- 
gins into nasal vestibule. In con- 
trast to the lateral crural flap tech- 
mique, which divides and excises por- 
tions of e lateral crura, the 


contrelled lateral erural overlay tech- 
nique preserves maximal alar carti- 
lage volume and restores natural anat- 
omy te the alar cartilage complex via a 
meticulous restructuring process. 
Reliable and predictable control of 
nasal tip ition may be the single 
most difficult component of nasal sur- 


gery. The antages of rotating the 
severely ic tid using controlled 
overlay of lateral crura via an ex- 


ternalrhmoplasty approach are many. 
The open roach allows for precise 
superior tip rotation. When overpro- 
jection accompanies tip ptosis, the 
domes ean be simu taneously retrodis- 
placed with the seme high degree of 
accuracy. If the tip does not rest in the 
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correct position following suture 
placement, the lateral crural stabili- 
zation sutures can be removed and re- 
placed with ease, allowing the surgeon 
flexibility for obtaining the exact tip 
position desired. 

Precise and thorough suturing of the 
overlapped lateral crural segments is 
easily performed under direct visual- 
ization to restore excellent structural 
integrity to the alar cartilage complex 
(Figs 5 and 6). Irregularities that fol- 
low lateral crura restructuring are 
meticulously tailored through the 
open approach to create a well-bal- 
anced tip configuration. 

This technique is also useful for cor- 
recting long lateral crura that deform 
the lateral nasal lobule by bulging 
outward (Fig 7). The lateral crural 
overlay technique relieves tension in 
the nasal tip by shortening the flared 
lateral crura, thereby flattening the 
protrusion and producing a natural- 
appearing nose. Careful reconstruc- 
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rately shortening the long lateral crura. 


tion of the alar cartilages preserves tip 


strength and minimizes external de- 
formities. 

Because controlled overlay of the 
lateral crura reorients the tip upward 
via direct alar cartilage restructuring, 
the need for aggressive cartilage exci- 
sions in the lower two thirds of the 
nose is eliminated. Large skeletal 
voids are also avoided with this tech- 
nique, thereby diminishing the effect 
of scar contracture on long-term nasal 
tip position. Cartilage preservation, 
along with the strength and symmetry 
inherent with this cartilage restruc- 
turing technique, minimizes the risk of 
notching, pinching, tip asymmetry, 
and inspiratory nasal valve collapse. 
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Fig 7.—Top, Long lateral ceura can deform the 
lateral nasal lobule by bulging outward, espe- 
Cially in thin-skinned patients. Bottom, The lat- 
eral crural overlay technique was used to cor- 
rect the unattractive external bulge by accu- 
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Bioelectric Properties of 
Gerbil Middle Ear Epithelia 


Lianne M. de Serres, MD; Michael R. Van Scott, PhD; Harold C. Pillsbury, MD; Jiri Prazma, MD, 


è Biochemical analysis of middle ear ef- 
fusions provides indirect evidence of epi- 
thelial function, but no direct studies of 
middle ear epithelial function have been 
published. This study uses cell culture 
techniques to study the bioelectric proper- 
ties of these cells and their response to 
pharmacologic agents. Middle ear epithelial 
cells were isolated by protease and DNase 
digestion and cultured on collagen matri- 
ces. A transepithelial potential difference 
(PD) measured by calomel half cells peaked 
by day 8 in culture (PD= —8.6+1.6 mV). 
Resistance and short-circuit current (ISC) 
were calculated to be 307+ 46 ()/cm’ and 
28+4.1 A/cm’, respectively. At peak PD, 
cultures were mounted in flux chambers 
(Ussing), and pharmacologic agents were 


E pee extensive investigation, 
the cause and pathogenesis of oti- 
tis media with effusion (OME) are still 
unknown. Previous studies have indi- 
cated that middle ear epithelia modi- 
fies the composition of fluid in the 
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applied. Amiloride (10 ‘ mol/L), an inhibitor 
of Na transport, decreased ISC by 
52.3% + 4.9% but had no effect when added 
basolaterally. Carbachol (10° mol/L), a cho- 
linergic agonist, had no effect when added 
to the apical bath but increased ISC by 
62.9% + 12.4% when added basolaterally. 
Isoproterenol (10 * mol/L), a 3-adrenergic 
agonist, increased ISC by 4.8% + 1.8% when 
added apically but had no effect when add- 
ed basally. These results indicate that the 
epithelium lining the middle ear plays a role 
in regulating the quantity and composition 
of liquid in the middle ear by ion transport 
and that cell culture may be useful in study- 
ing this phenomenon. 

(Arch Otolaryngol Head Neck Surg.1991; 
117:416-421) 


middle ear.” Studies of human effu- 
sions revealed total protein concentra- 
tions to be greater than that of se- 
rum.’ In addition, proteins not 
typically found in serum, such as secre- 
tory immunoglobulins, lysosomal en- 
zymes,” and glycoconjugates found in 
glandular secretions,“ are present in 
high concentrations. Transepithelial 
absorption of macromolecules has also 
been demonstrated by Lim and Hussl.` 
These data suggest that the respira- 
tory epithelia lining the middle ear 
modify the liquid within this cavity by 
a combination of secretory and absorp- 
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tive processes. 

Although biochemical analysis of ef- 
fusions provides indirect evidence of 
epithelial function, no direct studies 
defining the basic physiology have 
been published. Epithelia in other or- 
gans, such as the kidney and lung, 
have been effectively studied using cell 
culture techniques. In this study, tech- 
niques for culturing respiratory epi- 
thelia” have been applied to the middle 
ear. Electrical properties of the eul- 
tured epithelium have been described, 
as have the responses of the cultured 
cells to pharmacologic agents known to 


alter transport processes in other 
epithelia. 
MATERIALS AND METHODS 


Mongolian gerbil middle ear epithelial cells 
were isolated from excised bullae by enzy- 
matic digestion (0.1% protease type XIV 
[Sigma Chemical Co, St Louis, Mo| plus 
0.01% DNase [Sigma]) in Eagles minimal 
essential medium with fetal bovine serum 
(10% vol/vol at 4°C for 20 to 24 hours). Disag- 
gregated cells were collected by filtration 
through nylon mesh (Nitex, Tetko Inc, Elms- 
ford, NY) (60 wm) and centrifugation (5007 at 
4°C). The cells were incubated in 0.83% am- 
monium chloride to lyse contaminating red 
blood cells, washed in minimal essential me- 
dium and 10% fetal bovine serum, and then 
resuspended in Hams nutrient mixture F-12 
(F-12) supplemented with fetal bevine serum 
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(9% vol/vol), gentamicin (50 pg/mL), penicil- 
lin (50 U/mL), and streptomycin (50 g/mL). 
Cell viability was determined by trypan blue 
exclusion. 

Collagen matrix supports (CMS) were con- 
structed as described by Yankaskas et al!" 
(Fig 1). To promote cell adherence, growth, 
and differentiation, the CMS were condition- 
‘lular matrix.'' Gerbil trache- 
s were seeded onto the CMS 
and allowed to attack for 48 hours. The ad- 
herent-cells were maintained in F-12 and 5% 
fetal bovine serum. When confluence was 
established, the tracheal cells were removed 
by incubation with 20 mmol/L of ethylenedia- 
minetetraacetic (EDTA) acid (pH, 7.4) at 
37°C fer 24 hours. The isolated middle ear 
epithelial cellswwere plated on the condition- 
ed CMS at a density of 7.6 x 10° cells per 
squarecentimeter ane maintained in 5% car- 
bon dioxide and 99% humidity at 36.5°C. 
Nonadherent ells were washed off after 48 
hours. Adherent cells were maintained in 
culture with serum-free hormone-supple- 
mentee media (Eagle minimal essential me- 
dium plus insulin, transferrin, hydrocorti- 
sone, endothelial cell growth support, 
epidermal growth factor, triiodothyronine, 
and cholera toxin) as for tracheal epitheli- 
um, =" 

The spontaneous transepithelial potential 
differenee (PD) and resistance (R) were mea- 
sured daily in the tissue culture wells using 
calome! half cells (Radiometer, Copenhagen, 
Denmark) connected to a high-impedance 
voltmeter. Current pulses of 20.8 pA/cm? 
(500 milliseconds’ duration) were passed 
across the tissue, Resistance was calculated 
using Ohm's law (ie, the change in potential 
difference was-divided by the magnitude of 
the current pulse). Aa equivalent short-cir- 
cuit current (ISC) wes calculated from the 
resistanee and the spontaneous potential dif- 
ference. At peak potential difference, cul- 
tures were moanted in flux chambers (Uss- 
ing) and nee bil: terally with F-12 and 





5% fetal bovineserunewith 1 mmol/L of calci- 
um chloride (95% oxyzen and 5% carbon di- 
oxide at 37°C). Current pulses (15 to40 
Alem; duration, 500 milliseconds; interval, 
5 seconds) were passed across the monolayer 
with potassium chlorale bridges (3 mol/L). 
Resistance and ISC were calculated as stated 
above. Tia to amiloride, carbachol, 
and isoproterenol, eacn at a concentration of 
0.1 mmol/L, was obtsined by applving the 
agents to the ical or basal membrane until 
steady-state responses were achieved (F ig 
2). 

The values reported are means + SEMs 
for n monolayers. Thestatistical significance 
of changes caused by pharmacologic agents 
was tested by comparing the change induced 
by each agent with the time control group 
using Students # test for paired 
observations. 
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Fig 1.—Collagen matrix support (cross-section schematic). A sheet of air-dried, fixed collagen is Y 
attached over an orifice in a polycarbonate dish. Epithelial cells seeded on the collagen are exposed to y 
separate apical and basolateral media and form a resistive barrier that develops ion-transport s 
properties reflective of the original epithelium. Transepithelial potential difference (PD) can be mea- 4 


sured via potassium chloride—agar bridges and a voltmeter (from Van Scott et al?). 
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RESULTS 


Morphologic Appearance Carbachol 
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Phase-contrast microscopy revealed j at Ki i Te i 
cells with a polygonal shape, charac- | | | ad ii | 
teristic of other cultured epithelial | AA EAN ME i 





cells. Ciliated cells were rarely ob- 
served (Fig 3). Transmission electron 
photomicrographs of the cultured cells 
on collagen matrix supports revealed 
microvilli on the apical surfaces (Fig 
4). Tight junctions were apparent be- 
tween adjoining cells by day 8. Numer- 
ous mitochondria, endoplasmic reticu- 
lum, and vesicles were also observed. 
No goblet or mucous cells were seen in 
the preparations, although minimal al- 
cian blue and periodic acid—Schiff | VT WA 
staining of the apical surface of the f Re A i 
cells was observed. hit a h 





> 
E 
a 
O 
5 
® 
— 
® 
= 
Q 
& 
— 
- 
® 
— 
O 
oO 


Ht by is 
) | | 


"i 


Electrical Properties 





Approximately 5.8 x 10° middle ear 
Fig 2.— Representative tracings of continuous 


epithelial cells per gerbil were isolated 
(>80% viability) and plated at a densi- 
ty of 7.6 x 10° cells per square centime- 
ter. By light microscopic examination, 
the monolayers appeared confluent by 
day 3 or 4. However, the monolayers 
were considered to be confluent only 
when transepithelial PD was measur- 
able. A significant transepithelial PD 


~ 


was attained by day 5 in culture 
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transepithelial recording from gerbil middle ear 
epithelial cultures showing effects of carbachol 
(10% mol/L, basolateral expesure) and amilor- 
ide (10+ mol/L, apical exposure). The drug 
additions are indicated by arrows. 


(P<.05) and peaked at 8.6+1.6 mV 
(basolateral ground, n=5) 8 days after 
plating (Fig 5, left). The resistance 
was 307+ 46 O/em* (Fig 5, center), and 
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Fig 3.—Light micrograph of culture a calis n Fig 4. — Transmission electron micrograph of cultured middle ear epithelial cells after 8 days in culture. 
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Fig 5.— Development of potential difference (PD) 
time. Each point represents average values obtained from five separate mon 


the ISC was 28+4.1 pA/em’ (Fig 5, 
right). 

To examine the bioelectrice proper- 
ties, 20 monolayers grown on collagen 
matrix supports were mounted in flux 
chambers (Ussing) at or within 48 
hours of the peak PD. Pharmacologic 
agents were applied to either the api- 
cal or basal bathing solution. Amilor- 
ide, an inhibitor of conductive Na’ 
channels, immediately reduced the 
ISC by 62.7% +7.8% (n=13, P<.001) 
and increased resistance by 
13.3% + 5.5% (P<.005) when added to 


10 15 2 
Culture, d 


the apical bath (Fig 6). Amiloride had 
no effect on R or ISC when added to 
the basolateral bath. Carbachol had no 
effect when added to the apical bath, 
but it increased the ISC by 
62.9% + 12.4% (n=6, P<.005) and de- 
creased resistance by 4.3%+1.9% 
(n=6, P<.05) when added to the baso- 
lateral bath (Fig 7). Isoproterenol in- 
creased ISC by 4.8%+1.8% (n=7%, 
P<.05) and decreased resistance by 
6.8% +2.6% when added apically but 
had no effect when added basolaterally 
(Fig 8). 


418 Arch Otolaryngol Head Neck Surg—Vol 117, April 1991 


= 7 ar> 
T oe Ss 


ISC, pAxcm? 


MN 
O 


peN 
O 


0 6 20 2 
Culture, d 





(left), resistance (R) (center), and equivalent short-circuit current (ISC) (right) over 
olayers. Vertical bars represent SEM. 


COMMENT 


Numerous studies have outlined the 
secretory functions of the middle ear 
epithelium through morphologic and 
histochemical techniques.’ Biochemi- 
cal and immunochemical studies of 
middle ear effusions have generated 
data that support this function.“'"" 
These studies offer indirect evidence 
that the middle ear mucosa regulates 
the fluid environment of the middle ear 
by actively secreting and absorbing 
solutes. However, no direct physiolog- 
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-ig 7. — Effect of carbachol exposure on potential difference (PD), resistance (R), and short-circuit current (ISC). Carbacho! (n= 6) 


nad no effec on PD, R, or ISC when added to the apical bath, but decreased resistance by 4.3% + 1.9% (P<.05) and increased ISC 
Dy 62.9% + 2.4% (P<.005) when added to the basolateral bath Values are compared for the apical and basolateral exposures for 
the predrug condition and steady state after drug addition. Asterisk indicates statistical Significance. Vertical bars represent SEM. 


ic studies to confirm these processes 
have been publishee, perhaps because 
the middle-ear is relatively inaccessible 
for in vivo study. This article describes 
a cell eulture mode. that allows more 
direct study of the middle ear mucosa. 
To date, primary tissue culture of the 
cells of the middle ear has not been 
reported. Previous culture attempts 
have involved serial cultures of middle 


ear explants and concentrated on the 
morphologic appearance of the cul- 
tured cells." In this study, middle ear 
epithelial cells from the gerbil have 
been successfully grown in primary 
culture. Study of the bioelectrice prop- 
erties of the resultant monolayers has 
generated preliminary data concerning 
middle ear physiology and fluid 
balance. 
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Cell cultures have been used to char- 
acterize the function of many types of 
epithelia, such as kidney tubules," gas- 


tric mucosa,” and airways.” This. 
technique offers many advantages 


over the study of intact tissue. These 
advantages include the expansion of 
cell mass available for study” and the 
ability to study cells from regions of 
the body that are normally inaccessi- 
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Fig 8.—Effect of isoproterenol exposure on potential difference 
was decreased by 6.8% + 2.6% (P=.05 
apically, but had no effect when added to the basolateral side. Values are compare 
predrug condition and steady state after drug addition. Ast 


ble, such as the distal airways” and 


alveoli. Cell culture is ideal for study of 


ion transport of epithelial tissues, since 
thick submucosal tissue or bone, as in 
the middle ear cavity, may be replaced 
by thin permeable supports. The cells 
are oriented in a manner conducive to 
transepithelial study. 

The validity of using cell culture 
techniques to study middle ear physiol- 
ogy derives from numerous studies 
with airway epithelia that show cell 
culture techniques yield preparations 
with ion-transport characteristics simi- 
lar to those of intact tissues. "”! =" The 
cultured monolayers of airway epithe- 
lia have been found to transport ions 
and respond to pharmacologic manipu- 
lation in the same manner as do the 
native epithelia. Airway epithelia ab- 
sorb Na’ and secrete Cl with the 
proportion of each varying by species, 
region, and the neurohumoral environ- 
ment. Active ion transport produces a 
transepithelial PD of 10 to 40 mV 
(luminal side, negative) in the dog tra- 
chea. Transepithelial resistance varies 
between 200 to 700 Q/em*, and ISC 
ranges from 30 to 140 pA/em’.” 

Ion transport by epithelia in the 
respiratory tract plays an important 
role in regulating the composition and 
quantity of fluid lining the lungs. For 
this reason, electrolyte transport has 
been suggested to effect mucociliary 
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clearance by altering the mucociliary 
fluid.”> Since the middle ear epitheli- 
um is also a respiratory epithelium, 
similar processes are likely involved in 
fluid regulation and mucociliary clear- 
ance of the middle ear cavity. Aberra- 
tions in salt and water transport may 
be responsible for chronic serous effu- 
sions and/or the viscid nature of glue 
ear secretions. 

The cultured middle ear cells demon- 
strated a maximal PD of 8.6 mV after 8 
days in culture, at which time R=307 
Q/em* and ISC=28.0 A/cm". There- 
after, the values of PD, R and ISC 
declined gradually until day 30, when 
PD could not be measured across the 
monolayer. Study of the bioelectric 
properties of the intact tissue was not 
possible due to the difficulty of obtain- 
ing a piece of intact mucosa large 
enough to mount across the orifice of 
the Ussing flux chamber. Therefore, 
we cannot compare the bioelectric 
properties of the intact mucosa to 
those of the cultured monolayers to 
assess how these properties may have 
been altered in culture. In other epi- 
thelia such as the canine trachea” and 
the human nasal epithelia,” cultured 
cells were found to be more cuboidal 
than the native columnar epithelium, 
resulting in decreased basolateral sur- 
face area. This decreased surface area 
was thought to result in a lower rate of 
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(PD), resistance (R), and short-circuit difference (ISC). Resistance 
), and ISC was increased by 4.8% + 1.8% (P<.05) when isoproterenol (n= 7) was added 
d for the apical and basolateral exposures for the 
erisk indicates statistical significance. Vertical bars represent SEM. 


transepithelial transport, lower values 
of ISC, and higher values of trans- 
epithelial resistance, perhaps due to a 
smaller number of tight junctions per 
unit area in the flatter epithelium.""'~ 

The bioelectric properties of the 
middle ear epithelium were altered by 
the side-specific application of pharma- 
cologic agents that are known to affect 
transport in other epithelia. When the 
luminal side of the monolayer was 
treated with amiloride, an inhibitor of 
passive sodium conductance, the ISC 
value fell dramatically (62%). No re- 
sponse was seen when amiloride was 
added to the basolateral bath. These 
data indicate that apical sodium ab- 
sorption is the major electrogenic ion- 
transport mechanism contributing to 
fluid balance in the middle ear in the 
baseline state. The presence of residu- 
al current after amiloride exposure 
may indicate the presence of Cl secre- 
tion induced by amiloride, as is seen in 
other respiratory epithelia. ~" 

To test the integrity of receptors in 
the cultured cells of the middle ear 
epithelium, we examined the neurohu- 
meral agents, carbachol and isoproter- 
enol. Carbachol, a cholinergic agonist, 
has been shown to stimulate glandular 
secretion in other tissues, presumably 
by induction of chloride secretion.” 
Exposure of the basolateral side of the 
monolayer to carbachol caused an in- 
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crease in the ISO value by 62.9%. 
When carbachol was applied to the 
apical surfaee, no response was seen. 
This response indicates that choliner- 
gic receptors may zause fluid secretion 
when stimulated, possibly by Cl se- 
cretion. Isoproterenol, a B-adrenergic 
agonist that has been shown to stimu- 
late Cl secretion,” gave the least dra- 
maticeffect, with ənly a 4.8% increase 
in the ISC value when applied to the 
apical membrane. However, the re- 
sponse to iseproterenol is small in hu- 
man tissues also. unless the apical 
membrane : subjected to low Cl con- 
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ditions. From this response, we can 
conclude that functional adrenergic re- 
ceptors exist and may stimulate secre- 
tory mechanisms. The responses to 
carbachol and isoproterenol are in 
agreement with the autonomic inner- 
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In summary, we have demonstrated 
that gerbil middle ear epithelia may be 
isolated via enzymatic dissociation and 
grown in monolayer culture. Electrical 
properties similar to other respiratory 
epithelia develop in these cells. We are 
currently working on a preparation to 
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Pediatric Sinusitis 


The Role of Endoscopic Sinus Surgery in Cystic Fibrosis 


and Other Forms of Sinonasal Disease 


J. Kevin Duplechain, MD; John A. White, MD; Robert H. Miller, MD 


e Functional endoscopic sinus surgery 
has altered the surgical treatment of sinus 
disease in adults. We report our experience 
with functional endoscopic sinus surgery in 
the pediatric population. Functional endo- 
scopic sinus surgery was Safe and effective 
and compared favorably with traditional 
surgery with regard to operative time, blood 
loss, and parental opinion. 

(Arch Otolaryngol Head Neck Surg.1991; 
117:422-426) 


he introduction of functional endo- 

scopic sinus surgery (FESS) by 
Messerklinger' and Stammberger™ has 
modernized the treatment of sinusitis. 
Its application to the pediatric patient 
is relatively new, and, although some 
centers report good preliminary re- 
sults, long-term follow up is lacking.” 
The particularly difficult management 
problem of children with cystic fibrosis 
and other forms of severe sinonasal 
disease, usually related to allergy or 
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immunodeficiency syndromes, prompt- 
ed us to retrospectively review a group 
of pediatric patients (younger than 18 
years old) who had undergone both 
traditional sinus surgery and endo- 
scopic surgery and determine the effi- 
cacy of endoscopic surgery in compari- 
son with more traditional surgery. 


PATIENTS AND METHODS 


The charts of 32 children who were treated 
for recurrent sinusitis from January 1988 to 
January 1990 were retrospectively re- 
viewed. All children underwent surgery per- 
formed by one of two staff physicians 
(R.H.M. or J.A.W.) and were under the care 
of the pediatric pulmonary or pediatric aller- 
gy services at Tulane Medical Center, New 
Orleans, La. Fourteen children were previ- 
ously diagnosed as having cystic fibrosis, 
while the remaining 18 children had other 
types of severe sinonasal disorders. A ques- 
tionnaire concerning the efficacy of endo- 
scopic sinus surgery was forwarded to the 
parents of each child, and the results are 
discussed along with the operative informa- 
tion regarding the previously performed 
procedures. 


RESULTS 


Thirty-two children under the age of 
18 years underwent endoscopic sinus 
surgery for recurrent sinusitis or com- 
plications from sinusitis resulting in a 
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worsening of pulmonary symptoms 
due to cystic fibrosis, allergy-related 
disorders, asthma, or immunodeficien- 
cy syndromes. Of the 14 chiklren with 
cystic fibrosis, six were male, and 
eight were female. In the noncystic 
fibrosis group, there were 11 male and 
seven female patients. Thirzeen chil- 
dren had previously undergone some 
type of nasal procedure priorto FESS. 
The age of children with cystic fibrosis 
who underwent FESS rangee from 3.8 
to 16.9 years, and the age of children in 
the noncystic fibrosis group ranged 
from 1.9 to 16.3 years (melian age, 
11.3 and 8.1 years, respectively). 

The parents of children who had 
undergone surgery prior to FESS 
were asked to compare FESS with the 
previous types of surgery with regard 
to postoperative pain, length of recov- 
ery, postoperative nasal bleeding, and 
the amount of both parent and physi- 
cian. care required postoperatively. 
The parents of 13 (46%) of the children 
who underwent some type of surgery 
prior to FESS compared FESS with 
other types of surgery & better, 
worse, or no difference. As imdicated in 
Table 1, pain, length of recovery, and 
postoperative parent and physician 
care were scored favorably. 

Parents were also questioned con- 
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Table 1.—Functional Endoscopic Sinus Surgery vs Traditional Surgery: A Comparison 


of Postoperative Symptoms by Parents 


Symptoms Better 
Pain 54 (7) 
Length of resovery 54 (7) 
Nasa! bleeding 31 (4) 
Postoperative care by 

Parent 62 (8) 

Physician a 62 (8) 


* Numbers in parentheses incicate numbers of children of a group of 13 children who had some type of tra- 





Parents’ Response, % * 


Worse No Difference 
15 (2) 31 (4) 
15 (2) 31 (4) 
31 (4) 38 (5) 
7 (1) 31 (4) 
7 (1) 31 (4) 


Citionalsurgery serformed prior to functional endoscopic sinus surgery. 


108 


% of Children 







No. of School Days Missed per Year 


GB Freoperatively 


Postoperatively 


Fig 1.—Effect of functional endoscopic sinus Surgery on school absenteeism. 


cerning the number of school days that 
each child missed as it related to the 
illness of sinusitis or other illnesses as 
complications of sinusitis, ie, asthma or 
pneumonia. Seventeen (61%) of 28 chil- 
dren missed schoo! on a regular basis 
due to their illness. Subsequently to 
FESS, 15 (88%) of the 17 children had 
a decrease in the number of school 
days missed (Fig Ð. 

Symptoms prior to and after FESS 
were also surveyed. These parameters 


included nasal diséharg2, frequency of 


colds, nasal congestion, daily comfort, 
taste, headache, and nizhttime cough. 
Seventy-five percent cf the parents 
noted a decrease in the amount of nasal 
discharge in their children. The least 
successful results were in regard to 
headache, nighttime congh, and taste. 
Table 2 shows parents’ responses to all 
parameters, 

Eighty-six percent ef the parents 
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said that they would recommend 
FESS over other types of treatment 
and would allow their children to have 
this type of surgery again if it became 
necessary. Parents also rated FESS on 
a scale of 1 (no improvement) to 10 
(complete resolution of symptoms), 
with regard to effectiveness in the 
treatment of their children. Scores 
ranged from 1 (one response) to 10 
(four responses), with the score of 8 
being the median score (Fig 2). 

The chart review was conducted to 
review the operative experience with 
FESS and its relationship to previous- 
ly performed surgery, including nasal 
antral windows, nasal polypectomy, 
and ethmoidectomy. 

Average blood loss for all patients 
undergoing FESS was 98 mL. The 
patients with cystic fibrosis undergo- 
ing FESS had 24 mL more blood loss 
per patient than did the patients with 





Table 2.—Effect of Functional 
Endoscopic Sinus Surgery on 
Symptoms Postoperatively 







Parents’ Response, %* 
c~x— A aaa 
Not 
Improved 











Symptoms Improved 













Nasal discharge 75 (21) 25 (7) 

Frequency of URI 61 (17) 39 (11) 
Nasal congestion 61 (17) 39 (11) 
Daily comfort 61 (17) 39 (11) 
Taste 57 (16) 43 (12) 
Headache 57 (16) 43 (12) 
Nighttime cough 57 (16) 43 (12) 






* Numbers in parentheses indicate numbers of 
children of a group of 28 children who missed school 
on a regular basis due to their illness. 


other diseases. The average operative 
time for all children who underwent 
FESS was 89 minutes. The procedure 
performed on patients with cystic 
fibrosis took 24 minutes longer than 
that performed on the other group of 
patients. 

Analyzing the operative infermation 
of the seven children who underwent 
surgery prior to FESS was difficult, 
because the children had a combination 
of procedures including nasal antral 
windows, intranasal ethmoidectomy, 
and nasal polypectomy. Rarely was a 
single procedure performed on any one 
child. Each child underwent an aver- 
age of 2.85 procedures, and because 
some of these procedures were per- 
formed in combination, exaet blood 
loss and time of operation were not 
listed separately for each portion of the 
procedure. To standardize the opera- 
tive data for each procedure, an aver- 
age operative time and blood loss were 
determined based on the total time and 
total blood loss of all 20 procedures. 
The average blood loss for each proce- 
dure was calculated to be 62.5 mL, and 
the average time required for each 
procedure was 38.25 minutes (Fig 3). 

The presence of polyps in the popu- 
lation with cystic fibrosis was signifi- 
cant; 86% of patients (12 of 14) in this 
group demonstrated polyps at the time 
of surgery, whereas polyps were de- 
tected in only 16% of the patients (3 of 
18) with noncystic fibrosis. 

Intraoperative culture samples were 
taken from nine patients in the cystic 
fibrosis group and from 11 patients in 
the noneystic group. Eighty-nine per- 
cent (eight of nine) of samples were 
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Fig 2.— Parent ratings of functional endoscopic sinus surgery: 1, no improvement, and 10, complete 


resolution of symptoms. 


culture positive for Pseudomonas spe- 
cies in the cystic fibrosis group, while 
none of the samples taken from the 
later group with noncystic fibrosis 
demonstrated the presence of Pseudo- 
monas organisms. 

Functional endoscopic surgery was 
performed on 22 patients as an outpa- 
tient procedure. Ten of the children 
remained hospitalized after surgery, 
primarily for pulmonary toilet, for an 
average of 2.25 days. None of the 
children who remained hospitalized re- 
quired special attention as a result of 
the surgery and could have been dis- 
charged had it not been for underlying 
pulmonary disease. Three of the chil- 
dren who underwent traditional sinus 
surgery were discharged the same day 
as the procedure was performed. The 
remaining four children were hospital- 
ized for an average of 2.28 days; again, 
primarily due to underlying pulmonary 
disease. 


PERIOPERATIVE MANAGEMENT 


The preoperative examination of 


each patient consisted of an extensive 
history and physical examination by 
the pediatric allergist or pulmonologist 
in consultation with the otolaryngolo- 
gist. All of the patients who underwent 
surgery were under the care of the 
allergist or pulmonologist prior to any 
discussion of surgery. Each child had 
exhausted nonsurgical therapy. 


An endoscopic nasal examination in 
the clinic is performed on all children 
before surgery. The nose is decongest- 
ed and anesthetized with a combina- 
tion agent, and a few minutes are 
taken to acquaint the child with the 
endoscopic equipment. This is particu- 
larly helpful, as several examinations 
and, perhaps, cleansings will be neces- 
sary during the course of the treat- 
ment. If the child is symptomatic, he 
or she is administered a 2-week course 
of a broad-spectrum antibiotic to help 
improve the condition of the sinuses 
prior to radiographic studies. Axial 
and coronal computed tomographic 
scans are obtained through the parana- 
sal sinuses. The films are reviewed and 
are available in the operating suite at 
the time of surgery. Surgery is per- 
formed under general anesthesia in all 
cases due to the young age of our 
patients. The surgical approach is es- 
sentially the same as in adults, al- 
though the 2.7-mm endoscope may be 
necessary in the very young child. The 
uncinate process is first resected, en- 
larging the ostiomeatal opening. The 
anterior ethmoid air cells and the fron- 
tal recess are opened followed by the 
posterior ethmoid cells. The sphenoid 
sinus is opened only if disease is pres- 
ent. Finally, the natural ostium of the 
antrum is enlarged. 

A technique that has proved effec- 
tive in preventing synechia in the area 
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Fig 3.—Number of traditional prosedures per- 
formed prior to functional endoscopic surgery 
and average blood loss and operate time. 


of the ostiomeatal complex has been 
employed since February 1968, after it 
became obvious that synech-ae in very 
small children were likely to form 
without preventive measures. A piece 
of 1-mm (0.040-in) Silastic Sheeting is 
fashioned, measuring approximately 
22.5 em. It is then sewn tegether by 
folding the sheet in half. The folded 
edge is then placed into the ostiomea- 
tal complex adjacent to the fovea eth- 
moidalis, resulting in a stez between 
the lateral wall of the ostiom=atal com- 
plex and the middle turbinae. This is 
performed bilaterally. The sent is se- 
cured in the middle meatts by the 
spring action of the foldel Silastic 
sheet. A suture is placed transseptally 
to ensure that the stent does not mi- 
grate into the larynx should it become 
dislodged. An antibiotic/steroid oint- 
ment is then placed into tle area of 
resection. Packing is rarely 1ecessary. 
The splints are easily removed during 
a secondary procedure 3 weexs later to 
clean the cavities. The splis are tol- 
erated well by the patients during the 
interval prior to removal (Figs 4 
through 6). 


COMPLICATIONS 


There were no operative a immedi- 
ate postoperative complicatmns in ei- 
ther group of patients. One zhild with 
cystic fibrosis was hospitalized approx- 
imately 5 days after surgery for fever 
and dehydration, but responded well 
to antibiotics and intravenous fluids. 


COMMENT 


Cystic fibrosis is an autosomal reces- 
sive disorder characterized clinically 
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Fig 4.— Top view of a splint. 





Fig 5.— Side view of a splint. 


by pancreatic insufficiency, malabsorp- 
tion, and chronic pulmonary disease. 
Approximately 10% of patients will 
develop nasal polyposis. Surgical man- 
agement ef nasal pelyposis in this pop- 
ulation has ranged from simple nasal 
pohypectomy with high recurrence 


rates t0 polypectomy ancl some type of 


sinus proeedure including ethmoidec- 
tomy, nasal antral windows, or a com- 
bination resulting in significantly low- 
er rates of recurrence.’ 

Endoscopic sinus surgery uniquely 
fits the needs of batient care in the 
treatment of severe forms of rhinosin- 
usitis, beeause the technique has been 
proved safe, even in the very young 
patients and under general anesthesia. 
It carries little morbidity if performed 
preperly and allows for multiple proce- 
dures whenever necessary, without 
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Fig 6.— Insertion of splint into middle meatus. 


destruction of the normal nasal and 
paranasal sinus anatomy. 

The high prevalence of patients un- 
dergoing surgery with both cystic fi- 
brosis and nasal polyps (86%), would 
suggest that most children in this 
group will eventually require surgery. 
Nasal polypectomy alone has been 
shown to be ineffective and is accompa- 
nied by a high recurrence rate.’ The 
addition of an ethmoidectomy to poly- 
pectomy reduces the recurrence rate 
to 10%.’ We have demonstrated that 
endoscopic ethmoidectomy is a safe 
and effective surgery in the pediatric 
patient. This technique should produce 
recurrence rates similar to those of 
traditional ethmoidectomy with the 
added benefit of improved visualiza- 
tion. The high incidence of polyps in 
patients with cystic fibrosis compared 


with the general population suggest 
the need to at least consider the possi- 
bility of cystic fibrosis ia any child with 
nasal polyps. 

The safety of FESS in the pediatric 
patient is demonstrated by the lack of 
operative complications in our patient 
group. A precise understanding of the 
paranasal sinus anatomy and meticu- 
lous hemostasis throughout the proce- 
dure are essential to minimize risk of 
injury to the patient. 

Another factor that kas become very 
useful in the management of the pedi- 
atric patient is the Silastic stent in the 
middle meatus. It has decreased the 
amount of synechia fermation in the 
ostiomeatal complex, and it is well 
tolerated. In adult patients, postopera- 
tive care can be provided in the office, 
and splints are usually not required. 
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However, children have not tolerated 
extensive cleansings in the office and 
they usually require a secondary pro- 
cedure several weeks later. At this 
time, the splints are removed and a 
thorough cleansing is performed. Since 
utilization of the splints, synechia for- 
mation has been minimal. Subsequent- 
ly, minor cleansings can be performed 
in a clinic setting. We believe that the 
stent has improved the long-term re- 
sults in the pediatric patient, particu- 
larly since the success of FESS relies 
heavily on the ability to prevent syne- 
chia that could obliterate the newly 
exposed ostia. 

The concept that FESS will take 
significantly longer than traditional 
surgery was not demonstrated in our 
review. Patients with polypoid nasal 
disease treated with nasal polypec- 
tomy alone have a recurrence rate 
approaching 60%.‘ Therefore, if a mul- 
tiple-part procedure is performed, ie, 
nasal antral windows and nasal poly- 
pectomy, operative time (89 minutes 
per procedure) and blood loss (98 mL) 
for FESS compare favorably. As many 
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of the traditional procedures were per- 
formed in combination, expected blood 
loss for any two procedures would 
approximate 125 mL, exceeding the 
average blood loss for all children who 
underwent FESS. Also the operative 
time for two procedures would ap- 
proach 80 minutes, only 9 minutes less 
than FESS for all children. 

The blood loss and operative time in 
patients with cystic fibrosis and other 
forms of sinonasal disease undergoing 
FESS were analyzed using an indepen- 
dent ¢t test with an a level of .05. Both 
were found to be statistically signifi- 
cant, indicating that blood loss and 
operative time will be greater in pa- 
tients with cystic fibrosis, although, in 
reality, these differences did not affect 
the care or outcome of the patient. 

The overall high rating of this proce- 
dure by the parents again suggests an 
adequate acceptance level. Also, the 
willingness to have their children un- 
dergo this type of surgery speaks 
highly of the procedure. Improvement 
over traditional surgery is also appar- 
ent in terms of swelling and postopera- 
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tive pain, as notable swelling was es- 
sentially absent in all patients. 


CONCLUSION 


We believe endoscopic sinus surgery 
to be a safe, well-tolerated, and effec- 
tive procedure in the pediatric patient. 
It compares favorably with more tradi- 
tional surgery in terms of morbidity 
and acceptance by the patient and fam- 
ily. Its effectiveness is well demon- 
strated by the improvement in symp- 
toms after surgery, and the improve- 
ment in school absenteeism in a high 
percentage of patients. 

The success of the procedure is pred- 
icated on the ability to adequately re- 
store the anatomy of the paranasal 
sinuses and prevent synechia forma- 
tion. The Silastic stent has proved 
particularly effective in solving this 
problem. The long-term results in our 
group with regard to recurrence of 
nasal polyps will need to be evaluated, 
but it is hopeful that this procedure 
will compare favorably with other 
forms of therapy. 
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Bilateral Vocal Cord Teflon Injection 


An Ineffective Treatment for Recurrent Aspiration Pneumonia 


| 


William S. Lewis, MD; Richard P. Wikholm, MD; Victor Passy, MD 
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® Reeurrent aspiration pneumonia is a 
potentially lethal probiem, and its treatment 
is controversial. A variety of procedures 
have been advocated :o prevent aspiration. 
These are reviewed briefly. We have been 
Gissatistied with established procedures 
because they usually require external ap- 
proaches with considerable complexity and 
potential complications. Therefore, we at- 
tempted to obstruct he glottic airway by 
injecting both vocal cords with Teflon in a 
series of patients with recurrent aspiration 
pneumenia secondary to severe neurologic 
impairments. Since Teflon injection of the 
vocal cords bilaterally did not reliably pre- 
vent Bade we cannot recommend it for 
routine use in the treatment of chronic 
espiration. 

(Arch Otolaryngol Head Neck Surg. 1991; 
1117:427-429) 





ecurrent aspiration pneumonia is 

a life-threatening entity with a 
variety of underlying causes. It may 
grise secondary te major head and 
neck cancer resections, gastroesopha- 
geal reflux, esophageal cysmotility, la- 
ryngeal nerve injumes, central nervous 
system disorders, and neuromuscular 
diseases. It is seen frequently in debili- 
tated patients with severe neurologic 
deficits. The condition of these pa- 
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tients makes surgical treatment espe- 
cially difficult. 

Numerous surgical procedures have 
been described for the treatment 
of aspiration pneumonia. Reported 
techniques include total laryngectomy, 
tracheoesophageal diversion, laryngo- 
tracheal separation, epiglottic flaps, 
glottic closures, laryngeal suspension, 
posterior cricoid resection, and laryn- 
geal stents. ™” Most of these procedures 
involve external approaches with con- 
siderable complexity and potential 
complications. The simplest and least 
invasive procedure is ideal, particular- 
ly when the patient is chronically debil- 
itated. For this reason, we investigat- 
ed the effect of bilateral Teflon 
injection of the vocal cords (BTIVC) in 
a series of patients with recurrent 
aspiration pneumonia secondary to se- 
vere neurologic deficits. 


PATIENTS AND METHODS 


A total of eight patients underwent 
BTIVC. All eight were institutionalized with 
severe neurologic disabilities and no rehabili- 
tative potential. Their ages ranged from 15 to 
61 years. Recurrent aspiration pneumonia 
was diagnosed by history, physical examina- 
tion findings, laboratory data, and chest 
roentgenograms. A summary of their diag- 
noses is given in Table 1. The medical condi- 
tion of these patients precluded a rigorous 
assessment of their swallowing disorders. 

In most patients, profound mental retar- 
dation prevented any meaningful analysis of 
laryngeal coordination with swallowing or 
supraglottic sensation. Two of our patients 
tolerated barium swallow studies. In one, 
hypopharyngeal dysmotility and aspiration 
were noted. An atonic esophagus was re- 
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ported in the other patient. 

Prior to BTIVC, a variety of treatments 
had been utilized unsuccessfully to control 
aspiration in these patients. These are sum- 
marized in Table 2. All patients wore cuffed 
tracheotomy tubes. The cuffs were inflated 
to help prevent aspiration. None of the pa- 
tients ate orally or were able to vocalize. At 
the time of BTIVC, the medical condition of 
every patient was exceptienally poor from 
underlying diseases and chronic aspiration. 

Obstructive Teflon injections were per- 
formed under general anesthesia by resi- 
dents of the otolaryngology service at the 
University of California at Lrvine. Direct lar- 
yngoscopy and esophagoscopy were per- 
formed before each injection, and, if not 
already present, a tracheotomy was per- 
formed. Teflon was injected with a Bruen- 
ings syringe lateral to each vocalis muscle 
anteriorly and posteriorly until obstructed. 
Approximately 1 to 2 mL of Teflon was 
placed lateral to each vocal fold. Sometimes, 
additional Teflon was injected into the poste- 
rior commissure to obstruct the glottic chink. 


RESULTS 


Endoscopic examinations before the 
BTIVC precedure showed normal find- 
ings in all but two patients. In one of 
these patients, vocal cord erosion sec- 
ondary to a prolonged intubation was 
noted. In the other patient, a dehis- 
cence in a failed previous arytenoepi- 
glottic flap was observed. Complete 
glottic closure was achieved with the 
BTIVC procedure except for a small 
posterior chink. Technieally, the poste- 
rior chink was the most difficult area 
to close. Additional Teflon injected 
into the posterior commissure helped 
to reduce or close this chink. The pro- 
cedure was tolerated well in all cases. 
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Table 1.—Summary of Diagnoses in 
Eight Patients * 


Diagnosis No. of Patients 


Profound mental 
retardation 
Epilepsy 
Quadriplegia 
Cerebral palsy 
C4 spinal injury 


- ANOO 


* All patients carried multiple diagnoses. 


Table 2.—Failed Previous Therapy for 
Aspiration 


No. of 


Treatment patients 


Nasogastric tube 
Gastrostomy / tracheostomy 


Gastrostomy / Nissen 
fundoplication 
Epiglottic-arytenoid 
flap / gastrostomy / Nissen 
fundoplication / 
tracheostomy 


Revisions were performed in two 
patients for persistent aspiration. Di- 
rect laryngoscopy at the time of revi- 
sion showed lateralized true vocal 
cords in both cases. In one case, there 
was apparent downward displacement 
of the Teflon into the subglottic area; 
in the other case, upward displacement 
of Teflon occurred into the false vocal 
cords. 

Six of eight patients have died after 
the procedure. Three patients died of 
acute bronchopneumonia secondary to 
aspiration. Two patients died of gross 
aspiration of gastric contents. One of 
these two patients was a revision case. 
One patient died of a seizure disorder. 
Deaths occurred between 11 days and 
9 months after the BTIVC procedure. 
The Teflon injection procedure itself 
did not contribute to any deaths. 

Of the two patients who remain 
alive, one has experienced no further 
episodes of aspiration pneumonia (fol- 
low-up, 21 months). This has been 
credited, at least in part, to a cessation 
of the vomiting that plagued this pa- 
tient prior to undergoing this proce- 
dure. The second patient, who con- 
tinued to aspirate without signifi- 
cant improvement despite a revision 
BTIVC, has subsequently undergone a 
narrow-field laryngectomy. Examina- 
tion of the specimen revealed the 
membranous vocal folds were well ap- 











proximated grossly and offered some 
resistance to the passage of an instru- 
ment. The posterior chink, however, 
was only loosely closed and provided 
little resistance against an instrument. 
Microscopically, a large mass of Teflon 
particles and associated foreign body 
granuloma extended from the false vo- 
cal folds to the subglottis. The overly- 
ing epithelium of the true vocal cords 
did not demonstrate any thinning, as 
might be expected if significant pres- 
sure were being exerted against the 
opposing cord. 


COMMENT 


Numerous surgical techniques for 
the treatment of recurrent aspiration 
pneumonia have been proposed. No 
one procedure has gained widespread 
popular support. The treatment of 
choice depends on the condition of the 
patient and the cause of the aspiration. 
Ideally, surgical therapy should be 
simple, effective, and, preferably, re- 
versible. 

Total laryngectomy is curative. Can- 
non and McLean’ and Hawthorne et al’ 
recommend total laryngectomy when 
the prognosis for laryngeal recovery is 
poor or when capacity for wound heal- 
ing is compromised. Although this is 
the definitive treatment for aspiration, 
it is irreversible, and both families and 
physicians alike are reluctant to re- 
move the larynx for nonmalignant dis- 
ease. Many of these patients are also 
very debilitated and would not tolerate 
an extensive procedure. 

Teflon injection for unilateral vocal 
cord paralysis, popularized by Arnold® 
and Lewy, is known to improve 
speech and help control aspiration. 
Coughing is made more effective by 
medializing the paralyzed vocal cord 
and allowing the build-up of increased 
subglottic pressure against a closed 
glottis. However, Teflon injection uni- 
laterally is not applicable to aspiration 
from other causes, and obstructive 
Teflon injection bilaterally for aspira- 
tion has not been reported, to our 
knowledge. 

Laryngeal suspension, partial sub- 
mucous posterior cricoid resection, 
and epiglottopexy are techniques that 
were introduced to control aspiration 
after ablative surgery of the tongue, 
pharynx, and supraglottis for malig- 
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nancy.™™? Suspension of the larynx to 
the mandible replaces the lost function 
of laryngeal elevation during degluti- 
tion, and it widens the hypepharyngeal 
inlet. Posterior cricoid resection also 
widens the hypopharynx, which may 
be narrowed by surgery, scarring, and 
radiation. Like an umbrella, an epi- 
glottopexy diverts food and saliva 
away from the larynx by suturing the 
epiglottis to the posterior pharyngeal 
wall. These procedures have not been 
applied to the treatment of aspiration 
from other causes. 

The tracheoesophageal diversion 
was introduced by Lindeman.” He di- 
vides the trachea between rings 3 and 
4, attaches the proximal segment to 
the esophagus, and creates a tracheos- 
tomy with the distal stump. He reports 
a 100% success rate in sik patients, 
and, in two patients, the precedure has 
been reversed. Krespi et al” modified 
the procedure to allow for a previous 
high tracheotomy. Tracheoesophageal 
diversion has been criticized for being 
complicated and for endangering the 
recurrent laryngeal nerves. ` 

The laryngotracheal separation was 
introduced by Lindeman et al” as an 
alternative to the trachecesophageal 
diversion procedure in cases where a 
previous high tracheotomy precluded 
the proximal anastomosis. Baron and 
Dedo“ later recommended it as the 
treatment of choice. The first tracheal 
ring is closed on itself, creating a blind 
pouch. They report complete success 
in three patients and have net seen any 
problems secondary to pooling of saliva 
and food in the larynx. However, Ei- 
sele et al” report a tracheocutaneous 
fistula complication in three of 17 pa- 
tients. The laryngotracheal separation 
has been reversed in one patient by 
Snyderman and Johnson." 

The arytenoepiglottic flap was intro- 
duced by Habel and Murray.” Through 
an anterior pharyngotomy, the edge of 
the epiglottis, aryepiglottic folds, and 
arytenoids is incised, and then the 
epiglottis is sutured to the arytenoids 
and aryepiglottic folds. Vecchione et 
al reported complete success in five of 
seven patients and a reversal in one 
other patient using this teehnique. A 
modification introduced by Brooks and 
McKelvie” leaves a posterior patent 
aperture for phonation. They recom- 
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mend æ lateral pharyngotomy ap- 
proach and concomitant ericopharyn- 
geal myatomy. Biller et al” developed 
a similar procedure, called the laryn- 
goplasty. for patients after total glos- 
sectomy. He sutures the aryepiglottic 
folds, leaving a smail aperture at the 
tip of tae epiglottis for phonation. 
Five of five patients were able to 
swallow without aspiration and had 
ss speech after undergo- 
ing this procedure. None were re- 
versed. He advocates this procedure 
for the treatment of aspiration of any 
origin. Other modifizations have also 
been deseribed.”~ This type of proce- 
dure has deen criticized far its tenden- 
cy to dehisce, as was seen in one of our 
patients. 

Montgemery* advorated glottic clo- 
sure for aspiration. He denudes the 
mucosa between the true and false 
vocal cords and then sutures each vocal 
cord to ik= contralateral thyroid lami- 
na via a laryngofissure. He reports 
100% suc-ess in 12 patients, but no 
reversals were attempted. Despite 
these resalts, this glottie closure is 
criticized “or leaking.*’* Sasaki et al” 
modified this procedure by interposing 
a superior y based sternohyoid muscle 
flap into he ventricular dead space. 
They had 100% sucress in five pa- 
tients. Ths procedure is theoretically 
reversible. but it is criticized because 
of the potential difficulty in doing so. It 
also carries the risk of causing a muco- 
cele frone trapped ventricular gland." 

Laryngeal stents have been success- 
fully used to control aspiration. Weis- 
berger and Huebsch* prevented as- 
piration ip three of seven patients 
using a stent sewn into place percuta- 
neously. F>ur patients died from non- 
aspiration—elated events. Eliachar et 
al’ controlled chronic aspiration with a 
stent that was modified to allow phona- 
tion. Stents are reversible but cause 
inflammatien and granulation tissue. 
The long-term effects of a stent from 
indefinitely prolonged use are 
unknown. 

The BTIVC procecure was intro- 
duced beeause it has certain advan- 
tages ever zhe above techniques. It is 
easy to perform and is well tolerated. 
It does næ require an external ap- 
proach and lon of the pharynx or 
trachea wita the potential for infection 





and fistulas. Unfortunately, in the set- 
ting of severe underlying neurologic 
disease, BTIVC fails to prevent recur- 
rent aspiration pneumonia. Revision 
BTIVC is not helpful. 

Possible reasons for failure include a 
persistent posterior chink, Teflon mi- 
gration, and an inability to create suffi- 
cient pressure between the vocal cords 
to prevent leakage. Medialization of 
the vocal cords is compromised by the 
tendency of the Teflon to expand verti- 
cally in the paraventricular space. Ad- 
equate posterior chink closure is limit- 
ed by the inability to inject Teflon over 
the vocal process of the arytenoid car- 
tilage. Injection into the posterior 
commissure was not found to help be- 
cause the Teflon can freely expand 
posteriorly into the hypopharyngeal 
inlet. 

Solutions to some of these problems 
may be evident. First, one might per- 
form vocal cord stripping in conjunc- 
tion with BTIVC to promote webbing. 
Second, a bilateral type 1 thyroplasty 
with Silastic implants would solve the 
migration and resorption problems in- 
herent with Teflon, and it would also 
be reversible. Third, one might select 
a subpopulation of patients who could 
benefit from obstructive vocal cord in- 
jection. In the management of tra- 
cheostomized patients with aspiration, 
Gilbert et al” divided patients based on 
amounts of aspiraticn, glottic sensa- 
tion, and protective function as as- 
sessed by fiberoptic laryngoscopy. In 
this protocol, patients were either ulti- 
mately extubated or recommended for 
laryngotracheal separation. The pa- 
tients who failed extubation became 
candidates for laryngotracheal separa- 
tion. Possibly, some of the patients 
who fail extubation in this protocol 
could benefit from a modified BTIVC 
technique and be spared a more exten- 
sive procedure. However, in its pres- 
ent form, BTIVC is not recommended 
for the treatment of recurrent aspira- 
tion pneumonia secondary to severe 
permanent neurologic deficits. Since 
the mortality from aspiration in these 
patients is so high, the authors recom- 
mend definitive therapy with a nar- 
row-field laryngectomy. 
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Laryngeal Myxoma 


Thomas Sena, MD; Mary Susan Brady, MD; 
Andrew G. Huvos, MD; Ronald H. Spiro, MD 


è Myxoma is a rare mesenchymal tumor 
that is especially uncommon in the head 
and neck. We report a case of a myxoma of 
the larynx in a 70-year-old man, which, to 
our knowledge, is the second case reported 
in the English-language literature. Although 
benign, myxomas have a propensity for 
local recurrence due to their tendency to 
infiltrate surrounding tissues. They com- 
monly appear encapsulated, but simple 
enucleation is not adequate treatment; exci- 
sion should include a margin of normal 
tissue around the tumor. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:430-432) 


yxoma was first described by 

Virchow, in 1871, as a tumor 
whose histologic appearance resem- 
bled the mucinous substance of the 
umbilical cord.' In 1948, Stout” re- 
ported a series of patients with myxo- 
ma and outlined diagnostic criteria. He 
defined myxomas as neoplasms of mes- 
enchymal origin that did not metasta- 
size and described them as “tumors 
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composed of stellate cells set in a loose 
mucoid stroma.’ Today, myxomas are 
considered benign tumors of mesen- 
chymal origin that occur in somatic soft 
tissue and bone, although myxomas of 
bone are rare outside of the facial 
skeleton.” 

Myxomas of soft tissue occur in skele- 
tal muscle, subcutaneous tissue, fascial 
planes, and neurovascular sheaths and 
tend to arise in the extremities.*’ When 
a myxoma occurs in the head and neck, 
the most common locations are the man- 
dible and maxilla, but it can also arise in 
the soft tissue of the face and neck, the 
nasal cavity, parotid gland, and oral 
mucosa.” Myxoma involving the larynx 
is distinctly unusual; there is, to our 
knowledge, one prior report in the En- 
glish-language literature concerning this 
entity.” We describe a case of a laryn- 
geal myxoma that developed in a 70- 
year-old man and review the literature 
on this subject. 


REPORT OF ACASE 


A 70-year-old man presented to Memorial 
Sloan-Kettering Cancer Center, New York, 
NY, complaining of hoarseness of 3 months’ 
duration. He had a 10—pack-year history of 
smoking and moderate use of alcohol. He 
denied symptoms of hemoptysis, weight 
loss, or stridor. 

On physical examination, his neck was 
supple, without lymphadenopathy or thyro- 
megaly. There were no lesions in the mouth 
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or oropharynx. Indirect lamyngoscopy re- 
vealed an epiglottis shifted tothe right, with 
obliteration of the left aryepiglottic fold by a 
large, well-circumscribed, mebile mass. The 
left vocal cord was difficult to visualize due to 
obstruction of the vestibule. 

A computed tomographic scan of the neck 
demonstrated a tumor of the left supraglottic 
larynx consistent with a fluid-filled laryngo- 
cele (Fig 1). 

The patient was taken to the operating 
room for excision of the mass_A nasotracheal 
tube was placed endoscopically, and direct 
laryngoscopy was performed. A large tumor 
was noted in the left supraglottic area, oc- 
cluding the laryngeal vestibule. The overly- 
ing mucosa appeared normal. Needle aspira- 
tion of the mass yielded onlya small amount 
of mucoid material, which was submitted for 
cytologic analysis. A transverse incision was 
made in the skin, between the hyoid bone and 
the thyroid cartilage, and a 6-cm cystic tumor 
was then easily palpable beneath the strap 
muscles. The mass was dissected free of the 
surrounding tissues and the epiglottis to the 
level of the thyroid cartilage. The excised 
tumor was lobular and had the consistency of 
a mucocele. A frozen-section specimen was, 
consistent with a lipoma. 

Gross examination revealed a 6.5 x 5.0 x 
2.5-cm mass, witha thin, fibrous capsule and 
a mottled, nodular surface (Fig 2). On sec- 
tioning, the tumor was composed of grayish- 
white, gelatinous material characteristic of 
myxoma. The diagnosis was confirmed on 
paraffin section (Fig 3). 

Postoperatively, the patient did well, with 
gradual lessening of his hoarseness. He re- 
mains well 12 months after his operation. 
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Fig 1.—Computed tomographic scan of myxoma of the supraglottic larynx. Left, Axial section at the 


level ef the hyoid bone. Right, Lower axial section just above level of vocal cords. 





Fig 2.— Gross appearance of myxoma following 
resection 


COMMENT 


The most common clinical presenta- 
tion of a myxoma is that of a slowly 


grewing, painless mass.’ Myxomas of 


the head and neck occur with equal 
frequency in men and women and tend 
to occur m the third and fourth de- 
cades of life, although individuals of all 
ages can be affected.'*' Babbitt and 
Pfeiffer reported a myxoma of the 
palate in a 14-year-old female patient; 
our patient with a laryngeal myxoma 
Was a 70-year-old man. 

The erigm of myxomas is unknown, 
but antecedent infection or trauma has 
been propesed as initiating events.’ 
Myxomas may be tumors of primitive 
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Fig 3.—Histologic section demonstrating both 
collagenous and myxomatous elements within 
the tumor (hematoxylin-eosin, x 250). 


mesenchyme, a concept supported by 
the gross and histologic similarities 
between the two tissues. The tumor 
contains delicate, interlacing reticular 
fibers and abundant mucopolysaccha- 
ride characteristic of primitive mesen- 
chyme.'* Myxomas of the mandible of- 
ten occur around erupting teeth and 
contain odontogenie epithelium; they 
may also arise from odontogenic, pri- 
mordial mesenchyme." 

Grossly, myxomas are gray, white, 
or opalescent, gelatinous tumors that 
may appear encapsulated due to com- 
pression of surrounding tissue.” They 
are typically rubbery in texture, but 
can range from soft to firm in consis- 
tency, and often resemble fibromas, 
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fibroxanthomas, liposarcomas, fibrous 
dysplasia, or nodular fasciitis.” 

Histologically, myxomas contain in- 
conspicuous stellate celis with bland 
nuclei, abundant mucoid material that 
stains positive for mucopolysaccha- 
rides, and a rich network of delicate 
reticular fibers.”'’ Characteristics of a 
tumor that preclude the diagnosis of 
myxoma include the presence of myo- 
blasts, lipoblasts, or chondroblasts.* A 
myxoid lesion with evidence of malig- 
nancy is usually a sarcoma with areas 
of myxoid change, often a liposar- 
coma. | 

The histologic differemtial diagnosis 
of a laryngeal myxoma includes the 
myxoid type of vocal cord polyp, with 
which it is commonly mistaken. Un- 
like myxomas, vocal cord polyps dis- 
play prominent blood vessels and fre- 
quently feature subepithelial basement 
membrane hyalinization. Myxoid vocal 
cord polyps are always covered by 
stratified squamous epithelium, in con- 
trast to myxomas, which may or may 
not be lined with such epithelium. In 
addition, myxoid vocal cord polyps al- 
ways occur on the true vocal cord. 

Myxomas of the head and neck usu- 
ally arise in the mandible or maxilla, 
but they can also occur in the parotid 
gland, orbit, mucosa of the oral cavity 
and oropharynx, or soft tissues of the 
face and neck.'~" The only other case 
of a laryngeal myxoma reported in the 
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English-language literature was that 
by Chen and Ballecer,” in 1986. It 
occurred in a 37-year-old man who 
complained of dysphagia and dyspho- 
nia secondary to a pedunculated myxo- 
ma of the lingual epiglottis. 

The treatment of a myxoma depends 
on its location and size. Due to their 
encapsulated appearance, myxomas 
are often simply enucleated. The pseu- 
docapsule around the tumor is rarely 
complete, however, and local recur- 
rence may result, usually within the 
first 3 years.’ Myxomas of bone may 
have a particularly high rate of recur- 
rence. Zimmerman and Dahlin’ re- 
ported a series of 20 patients with 
myxomas of the jaw: four of those 
patients had recurrent tumors on pre- 
sentation, and in four patients tumors 
recurred following the first or second 
excision. Ten patients underwent re- 
section of myxomas of the mandible or 
maxilla at Memorial Sloan-Kettering 
Cancer Center. Nine patients had 
their tumors excised with a portion of 
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the underlying bone, without tumor 
recurrence at 10 or more years. One 
patient underwent a local excision 
only, and in this patient tumor re- 
curred 5 years later.” 

Successful resection of a myxoma of 
the facial bones mandates adequate 
exposure. Keller” discusses the resec- 
tion of a myxoma of the maxilla by 
means of a Lefort I osteotomy. Petti 
and coworkers” describe the resection 
of a mandibular myxoma using a sagit- 
tal ramus osteotomy. 

Myxomas of soft tissue are probably 
less likely to recur following resection.” 
Ireland et al’ reported only two recur- 
rences of tumors in 45 examined pa- 
tients.’ Removing the tumor with a 
margin of normal tissue will minimize 
the risk of local recurrence; frozen- 
section analysis of questionable mar- 
gins should be used to ensure adequate 
resection. 

Multiple myxomas of the head and 
neck that occur in a young patient 
should alert the clinician to the possi- 
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bility of a systemic disorder character- 
ized by cardiac- and soft-tissue myxo- 
mas (often of the head and neck), facial 
and labial skin pigmentation, and en- 
docrine overactivity (Cushings syn- 
drome, acromegaly). Carney et al” 
reported a series of 40 patients with 
this disorder, which appears to be in- 
herited in an autosomal dominant fash- 
ion. Of note is that 25% of the patients 
died of disease secondary to emboliza- 
tion from a cardiac myxoma. 

In summary, myxomas of the head 
and neck are uncommon lesions, with 
laryngeal tumors being particularly 
rare. Although benign, their propensi- 
ty for local recurrence mandates good 
intraoperative exposure and excision 
with a margin of normal tissue. When 
facial and labial pigmentation and/or 
signs of endocrine overactivity appear, 
the patient with a head and neck myx- 
oma should be examined for a cardiac 
myxoma. 
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Disseminated Coccidioidomycosis 


l 
Jay O. Boyle, MD; Stanley W. Coulthard, MD; Richard M. Mandel, MD 


èe Coccidioidomycosis is a pulmonary 
fungal infection endemic to the desert 
southwest of the Unitee States and north- 
ern Mexico. Rarely (0.5% of cases), the 


_fungus disseminates widely, causing life- 


threatening complicatians. Seven percent 
of these cases will involve the head and 
neck. We report a case of disseminated 
coccidioidomycosis that involved the lar- 
ynx and cervical lymph nodes in a 40-year- 
old white woman who presented with 
hoarseness and unsuspected airway com- 
promise. Review of the T2 reported cases of 
laryngeal coccidioidomycosis showed a 
predominance ot male and dark-skinned 
patients; seven were children, and nine pre- 
sented with airway compromise. Other re- 
ported sites of head and neck involvement 
incluce the skin, mucosa, bones of the 
skull, and meninges, and there have been 
reports of abscesses of the soft tissues and 
fascial spaces ofthe neck. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:433-438) 
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occidioidomycosis is a pulmonary 

fungal infection endemic to the 
desert southwest of the United States 
and northern Mexicc (Fig 1).' It is also 
known as valley fever, cocci, and San 
Joaquin Valley fever. Epidemiologic 
studies show that 60% of infections are 
asymptomatic, and 40% result in the 
flulike symptoms of fever, cough, chest 
pain, malaise, anorexia, and night 
sweats. Rarely (0.5%), the infection 
disseminates to involve, most often, 
the lymph nodes, tke spleen, and the 
skin. In the head and neck, the skin, 
bone, and meninges are the most 
common sites of dissemination.’ Dis- 
seminated coccidioidomycosis is a life- 
threatening disease that is more com- 
mon in males,” dark-skinned peoples,” 
pregnant women,’ and immunocom- 
promised patients.” 

We report a case of disseminated 
coccidioidomycosis involving the lar- 
ynx and cervical lymph nodes in an 
immunocompetent, 40-year-old white 
woman, with moderate hoarseness and 
unsuspected compromise of the air- 
way. We also review the clinical data 
from 12 cases of laryngeal coccidioido- 
mycosis found in the literature and 
discuss other reported sites of head 
and neck involvement. 

Physicians in endemic areas should 
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maintain a high degree cf suspicion of 
these life-threatening presentations. 
Physicians practieing in other areas 
will see more of this entity as people 
continue to increase their travel to 
endemic areas for sunny vacations. 


REPORT OF A CASE 


The patient, a 40-year-old white woman, 
was referred to our otelaryngology clinic 
with the complaint of 6 weeks of moderate 
hoarseness and lymphadenopathy of the 
right side of the neck. She reported fluctuat- 
ing fever (temperature to 38.3°C), night 
sweats, moderate dry couga, and fatigue. 
She denied hemoptysis, chest or abdominal 
pain, vomiting, diarrhea, œ constipation. 
She had no complaints of dysphagia, stridor, 
wheeze, or dyspnea. There was no history of 
voice trauma, airway disease, smoking, or 
alcohol use. She was a schoolteacher and 
spoke a lot during the day. 

Her medical history was remarkable for 
rash with erythromyein and tetracycline use, 
and anaphylaxis with penicillin. One year 
previously, she had had chronic pneumonitis, 
hilar lymphadenopathy, and biopsy-proved 
noncaseating granulomas believed by her 
primary physician to be sarceidosis. She had 
no other chronic illnesses and was taking no 
medicines. Coccidioidin and purified protein 
derivative (tuberculin) skin tests, applied by 
her primary physician 2 weeks previously, 
were negative. She had lived in Arizona for 
15 years. 
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Fig 1.— Areas in which coccidioidomycosis is endemic (from Stevens’). 


On physical examination, she was afebrile, 
in no distress, and had a mild dry cough. 
Examination of the eyes, ears, nose, and 
pharynx was unremarkable. Indirect exami- 
nation of the larynx revealed a markedly 
edematous erythematous mucosa, without 
focal lesions. The airway was moderately 
compromised, and the cord function was nor- 
mal. The neck had bilateral soft lymphade- 


nopathy, particularly one 2-cm node in the 
right midjugular group. 

The lungs were clear to auscultation and 
percussion. The rest of the physical examina- 
tion was unremarkable. Chest roentgenog- 
raphy was normal, and laboratory studies 
indicated normal values for hemoglobin (136 
g/L), hematocrit (0.41), white blood cell 
count (9.1 x 10°/L), potassium (4.4 mmol/L), 
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sodium (138 mmol/L), chloride (101 mmol/L), 
serum urea nitrogen (5.0 mmol/L of urea), 
creatinine (70 pmol/L), aspartate amino- 
transferase (26 U/L), alanine aminotransfer- 
ase (21 U/L), alkaline phosphatase (87 U/L), 
and lactate dehydrogenase (123 U/L). 

Viral, bacterial, fungal, and neoplastic eti- 
ologies were considered, aned computed to- 
mography scanning with contrast of the neck 
was performed (Fig 2). Diffuse supraglottic 
edema and near-total compromise of the air- 
way were apparent. The bilateral lymphade- 
nopathy and the location of the large right 
node were confirmed. 

Excisional biopsy of the right perijugular 
lymph node was performed. Histologic ex- 
amination showed a hypertrophic lymph 
node with caseating granulomas containing 
multinucleated giant cells (Fig 3) and double- 
walled spherules with endospores, diagnos- 
tic of Coccidioides immitis (Fig 4). Tracheos- 
tomy was considered for airway manage- 
ment but deferred in light af the patient's 
demonstrated tolerance of the laryngeal 
airway. 

Postoperatively, her Coccid/oides serolog- 
ic study was positive for an IgM tube precipi- 
tin, and her complement fixation titer was 
1:32. The patient was placed on an experi- 
mental protocol utilizing fluconazole (Diflu- 
can, Pfizer Inc, New York, NY) and was 
subjectively and objectively much improved 
after 7 days of this treatment. 

The pulmonary disease diagnosed as sar- 
coidosis 1 year previously was probably pri- 
mary pulmonary coccidioidomycosis, and the 
recent involvement of the head and neck rep- 
resents a subacute late dissemination. Cocci- 
dioides skin testing and serologic study were 
negative then, and tissue obtained by bron- 
choscopic biopsy was not diagnostic. 

With the recent laryngeal involvement, 
there was no culture or tissue taken from the 
endolarynx, so it cannot be proved that this 
mucosa was infected by fungus. The diffuse 
erythema and edema could have been local 
reaction to the nearby lymphadenitis, but the 
intervening facial, muscular, and cartilagi- 
nous structures were unaffected. We believe 
that the duration of the laryngeal symptoms, 
the degree of inflammation, and the histolog- 
ically proved dissemination of fungus all sup- 
port laryngeal mucosal infection by Cocci- 
dioides fungus. This may have occurred by 
retrograde lymphatic flow from the inflamed 
lymphatic channels of the neck or by hema- 
togenous spread. 


COMMENT 


Saprophytic arthroconidia of C im- 
mitis are found in the soil and become 
airborne during storms or in construc- 
tion areas. They are inhaled and colo- 
nize the lung parenchyma, where they 
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Fig 2.— TŒ, Apparently cemplet= obstruction of the laryngeal airway (arrow). Bottom, Arrows indicate 
the 2-cm noden the right side of the neck. 


Fig 3.—Lymph node granuloma with epithelioid pattern and multinucleated giant cells (hematoxylin- 
eosin, x 4D). 
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become spherules, the parasitic phase 
that produces endospores (Fig 5). Usu- 
ally there are no symptoms, and the 
infection completely resolves. Howev- 
er, if the spherules are inadequately 
contained by host immunity, they may 
burst and endospores may be released 
into the blood or lymph. As diseussed 
above, in only 0.5% of cases will dis- 
semination occur by this hematologic 
or lymphatie spread.’ 

Any organ can become involved. The 
most common head and neck sites are 
the skin, bone, and meninges.” Dis- 
semination is 10 times more common 
in dark-skinned populations, including 
blacks, Mexicans, and Filipinos.* Al- 
though men are generally at higher 
risk than women, pregnancy predis- 
poses to dissemination ef coccidioido- 
mycosis.’ Five percent to 10% of those 
primarily infected wil! have permanent 
scarring on chest roemtgenograms.” 
Some of this scarring will be cavitary 
lesions harboring small numbers of via- 
ble organisms.’ Systemic spread, when 
it occurs, usually happems within sev- 
eral months of the acute infections but 
may occur years later if the immune 
system becomes compremised.** Ra- 
diologic cavitation and searring from 
the primary lung infection is often, but 
not always, seen in disseminated dis- 
ease. Surgical excision of asympto- 
matic stable cavities er scars is rarely 
necessary.’ Before the advent of anti- 
fungal agents, disseminated coccidioi- 
domycosis was often fatal.” 

The definitive diagnosis of dissemi- 
nated coccidioidomycosis comes from 
the histologic findings in tissue or fluid 
of spherules with or without endo- 
spores’ (Fig 4). If tissue 5 unavailable, 
the fungus may be cultured aerobically 
by experienced teehniciams using strict 
exposure precautions. Conversion of 
the coccidioidin skin test from negative 
to positive, in temporal relation to 
symptoms, may help to establish the 
diagnosis of primary pulmonary coccid- 
loidomycosis. However, a single posi- 
tive test means only that there has 
been exposure to C immitis at some 
time. The test remains positive after 
the infection has resolved. Most pa- 
tients with systemic involvement have 
a negative skin test because dissemina- 
tion is often the result of depressed 
cell-mediated immunity.” A false-nega- 
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Fig 4.— Lymph node granuloma with a burst spherule containing endospores (silver stain, x 80). 
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Fig 5.— Diagram ofthe life cycle of Coccidioides immitis, snowing the soil, airborne, and tissue phases. 


tive skin test may also occur if it is 
applied too early in the course of the 
disease." 

Cutaneous hypersensitivity may be 
the earliest immunologic sign of infec- 
tion, but serologic tests, which become 
positive in 1 to 3 weeks, are more 
specific and give information about the 
infection’s duration. The first specific 
antibody seen is IgM, which can be 
confirmed by tube precipitin, latex ag- 
glutination, or immunodiffusion tests. 
These are generally positive between 
l and 3 weeks after infection. In 3 
weeks, IgG becomes detectable by he- 
molysis of sheep’s blood by dilutions of 
the patient’s serum mixed with anti- 


gen. The highest serial dilution causing 
hemolysis of 4+ is the complement 
fixation titer. Complement fixation ti- 
ters are useful in following disease 
progression or treatment, and a four- 
fold change is considered significant. 
Titers above 1:16 are suspicious for 
dissemination." 

Treatment of disseminated coccidioi- 
domycosis is best accomplished with 
intravenous amphotericin B, a natural- 
ly occurring polyene macrolide antibi- 
otic that binds to fungal cell mem- 
branes. It is administered daily at a 
dose of 0.6 to 1 mg/kg. A total dose of 
2.5 g is often required, although renal 
toxic reaction may be irreversible 
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Patient Age,y/ 


Source, y Sex /Race 
Mumma,"* 1953 37/M/B 
Singh et al,"° 1956 34/M/B 
Platt,'* 1977 45/M/NS 
Ward et al,'® 1977 34/M/B 

20/F/NS 
18 mo/F/NS 
å mo/M/MA 
Gardner et al,'® 1980 13 mo/M/W 
Kafka and &/F/MA 
Catanzaro," 1981 
Moskowitz 5/M/MA 
et al,'® 1982 
Benitz et al," 1983 5/M/NS 
Hajare and 31 mo/M/MA 


Gibson,”° 1989 


*CF indicates complement fixation; CR, chest 
roentgenography; RT, radiotherapy; PPD, purified 
protein derivative (tuberculin); NS not stated; MA, 
Mexican-American; ant, anterior; URTI, upper respi- 
ratory tract infection; sx, symptoms=resp, respiratory; 
and RUL, right upper lobe. 


above a total dose of 3.0 g." Concomi- 
tant meningitis requires addition of 
intrathecal injections.’ Surgical exci- 
sion of isolated lesions is occasionally 
curative.” Incision and drainage of ab- 
scesses and curettage of bone infec- 
tions can improve the response to am- 
photericin B. 

Ketoconazole has also been used ef- 
fectively in some patients with nonpri- 
mary pulmonary coccidioidomycosis. It 
has the advantage of being able to be 
administered orallly.’ Flaconazole is 
an experimental agent reported to 
have better tissue penetration and less 
toxic side effects than other imidaz- 
oles. The efficacy of this agent has not 
yet been supported by controlled clini- 
cal trials. 

The literature contains reports of 
12 cases of laryngeal involvement in 
disseminated coccidioidomycosis. The 
clinical data are summarized in the 
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Reported Cases of Laryngeal Invoivement in Disseminated Coccidioidomycosis * 


ani 


je 


Sites of 
Dissemination 
Epigiettis: large granu» 
loma 


Airway 
Compromise 


No: hoarseness 


Finger skin, vestibule ef Yes: Stridor, 
larrnx: tungating le- hoarseness 
sic 

Aryesiglottic fold and Yes: dyspnea, 

hoarseness 


træ cords: granular 
Endaarynx: heaped-up Yes 
granuloma and epi- 
gicttic erosion 
Meningitis: false cords: NS 
grenulamatous lesien 


Traceea and larynx: Yes: complete ob- 


granulomatous struction 
Ant. commissure: grar- Yes 
ular lesion 


Subciottic granuloma- Yes: stridor, resp 
toms lesion distress 


Skin bone, larynx NS 


Yes: resp distress, 
stridor 

Yes: severe resp 
distress, stridor 


Subelottie oniiomas 


Tracneal nodule and 
sudgliottic inflamma 
ticn | 


Laryageai edema; then, 
trae ard faise cord 
granulation 


Yes: severe resp 
distress, stridor 


Table. ™” The demagraphic character- 
istics @ these patients closely parallel 
those known to predispose to dissemi- 
nated disease. Nine (75%) of these 
patients were male Of the eight pa- 
tients for whom race was reported, 
four (80%) were Mexican-American, 
three (38%) were black, and one (13%) 
was of white European ancestry. The 
race was not stated in four cases. 
Seven 58%) of the 12 were pediatric 
cases. Nine (75%) af the patients pre- 
sented with respiratory distress. Of 
these aine patients. six required tra- 
cheotomy, one required intubation for 
12 days, ene requzred only observa- 
tien, and airway management was not 
stated n one ease. 


Ten patients (83%) had documented 
pulmonary infection before the onset of 


laryngeal symptoms. Only three (25%) 
had known dissemination to other 
more eommon sites. One had skin in- 
volvement, one hac skin and bone in- 
velvement, and ope had meningitis. 
Of the eight patients with reported 
skin tests, five (@%) were positive 


ewes). ay 





by cyclophospha- 
mide and pred- 
nisone 


and three (88%) were negative. The 
IgG complement fixation titers ranged 
from 1:8 to 1:2048. 

Six patients (50%) received ampho- 
tericin B alone, and five had adequate 
response. One patient had laryngeal 
recurrence 14 weeks after initial drug 
therapy. This patient responded well 
to additional drug therapy. One pa- 
tient responded to amphotericin B and 
ketoconazole, and one received ampho- 
tericin B and miccnazole but was un- 
available for follow-up. 

Disseminated coccidioidomycosis to 
the larynx should be suspected in en- 
demic areas in patients of all ages with 
upper-airway compromise. Known his- 
tory of pulmonary coccidioidomycosis 
may be absent, and skin tests may be 
positive or negative. Many patients 
will not display ev:dence of dissemina- 
tion to the most common sites (skin, 
bone, or meninges). Respiratory dis- 
tress is common, and tracheotomy may 
be lifesaving. 

Besides laryngeal infection, the lit- 
erature contains reports of other sites 
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Pulmonary Skin CF 
involvement Tests Titer Tracheotomy Therapy ‘Outcome 
No history: CR nor- + 1:32 — lodides, 8 Gy RT Alive with disease 7 
mal y post diagnosis 
Yes: multiple hilar — + + + Dihydroxystilbami- | Poor response, un- 
opacities PPD dine available for fol- 
low-up 
Yes: bilateral cavi- —, + 1:28 — Amphotericin B, Gooc response; un- ~ 
tary lesion PPD miconazole available for fol- 
low-up 
Yes NS NS + NS NS 
Yes NS NS NS Amphotericin B NS 
Yes NS NS NS NS NS 
Yes: URT sx, skin 2 1:64 + Amphotericin B Excellent response 
test +, CR nor- 
mal 
Yes: 3 mo URTI, + 1:8 + Amphotericin B Excellent response 
skin test + 
Yes: RUL Infiltrate _ 1:2048 NS Amphotericin B Gooe response 
Yes: 5-wk URTI, + NS + Amphotericin B Gooe response 
skin test + 
Yes: persistent infil- + 1:16 + Nodule excised, Recurrence at 14 
trate, 5 wk amphotericin B wk; re-treated 
with amphoteri- 
cia B 
No evidence; immu- NS 1:64 Intubated Amphotericin B, Good response 
nocompromised 12d ketoconazole 


of involvement in the head and neck. A 
large study at Kern County Hospital, 
Bakersfield, Calif, showed that 7% of 
240 patients with disseminated coccidi- 
oidomycosis had involvement of the 
head and neck,” the most common site 
being the skin of the face and scalp. 
These nodular lesions may be large or 
small, single or multiple, and they 
commonly ulcerate and become sec- 
ondarily infected with bacteria.” Simi- 
lar lesions of the mucosa of the upper 
aerodigestive tract (including the lar- 
ynx, as discussed above) are also 
known.” Ocular involvement is rare 
but associated with high morbidity.” 
Deep soft-tissue abscesses and lymph- 
adenitis of the neck have been report- 
ed.” Coccidioidomycosis abscesses 
of the peritonsilar and retropharyngeal 
spaces have also been reported.’ 

The bones of the skull may be in- 
volved. Lytic lesions af the parietal, 
maxillary, and mandibular bones are 
seen in radiographs.” The cervical 
vertebral bodies may be similarly ef- 
fected.” Pathologic fractures in these 
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areas have not been reported, al- 
though it would seem possible in these 
locations. 

Coccidioidomycosis meningitis is a 
grave complication of disseminated 
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disease. This topic is elegantly re- 
viewed by Bouza et al.” Before the 
introduction of amphotericin B, menin- 
geal infection was nearly always fatal. 
Even when promptly treated with am- 
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Primary Adenocarcinoma of the 


Temporal Bone 


A Case With 40-Year Follow-up 


William R. Carroll, MD. John K. Niparko, MD; John J. Zappia, MD; Kenneth D. McClatchey, MD, DDS 


e Adenomatcaus tumors of the temporal 
bone are rare neoplasms. This article re- 
cords the 40-year course of a patient with 
adenocarcinoma of the temporal bone and 
reviews the literature pertinent to the bio- 
logic behavior, histologic appearance, 
prognosis, and treatment of this group of 
tumors. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:439-441) 


denomatous tumors of the tempo- 

ral bone are rare lesions with 
considerable uncertainty concerning 
optimal treatment and prognosis. Our 
purpose in recording this case is to 
illustrate the insidious growth of an 
adenomatous tumar of the temporal 
bone over a 40-year time span. To our 
knowledge, this case represents the 
longest follow-up reported for an ade- 
nomatous tumor of the temporal bone. 
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REPORT OF A CASE 


In 1948, a 28-year-old man presented to 
the neurosurgical service of the University of 
Michigan Medical Center, Ann Arbor, with a 
9-year history of left-sided hearing loss and a 
9-month history of progressive left facial pa- 
ralysis. On physical examination, he had 
complete left facial paralysis and left sensori- 
neural hearing loss. Reddening and “loss of 
the light reflex” were noted on otoscopic ex- 
amination. Roentgenograms revealed de- 
struction of the petrous portion of the left 
temporal bone, with poor visualization of the 
left internal auditory canal. 

A left suboccipital craniotomy revealed an 
encapsulated vascular mass originating near 
the porous acousticus of the internal auditory 
canal, destroying the medial two thirds of the 
petrous ridge and involving cranial nerves 
VII and VIII. The subdtentorial portion of the 
mass was partially resected. A supratentor- 
ial portion was not removed. The patient 
developed paralysis of the 9th, 10th, and 11th 
cranial nerves postoperatively. 

Microscopically, the mass consisted of cu- 
boidal to low columnar cells arranged in villi 
and tubules. Cellular characteristics of ma- 
lignancy were absent. After months of re- 
view and consultation, the diagnosis of ceru- 
minous adenoma was assigned. 

The patient remained asymptomatic until 
1984, when he noted the onset of progressive 
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ataxia, incoordination, and vertigo. He re- 
turned to the University of Michigan Medical 
Center in 1986, where physical examination 
revealed a new left lateral gaze nystagmus 
and changes consistent with chronic otitis of 
the left ear. Computed tomographic scans 
revealed a cystic lesion with an enhancing 
rim along the left petrous ridge (Fig 1). On 
reexploration of the posterior fossa through a 
suboccipital approach in December 1986, a 
brown cystie lesion containing 3 to 4 mL of 
bloody fluid was discovered. Sections of the 
cyst wall were interpreted as an organizing 
hematoma. The ataxia and incoordination 
improved following drainage of the cystic 
mass. 

The patient was referred to the otolaryn- 
gology service. On otoscopic examination, a 
left pars flaccida perforation productive of 
seropurulent fluid was discovered. There 
was no abnormality lateral to the tympanic 
membrane. 

A mastoidectomy performed through a 
postauricular incision in February 1987 re- 
vealed a large volume of soft hemorrhagic 


tissue filling the middle ear and mastoid. A — 


radical mastoidectomy was performed. Be- 


cause there was excessive hemorrhage, com- — 


plete tumor excision was impossible. Histo- 
pathologic review of the surgical specimen 
revealed a neoplasm composed of well-differ- 
entiated cuboidal and low columnar cells lin- 
ing small cystic spaces, many containing pap- 
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Fig 1.—Computed tomographic scan. Note the 
extensive destruction of the left petrous pyramid 
with the adjacent enhancing mass compressing 
the contents ofthe posterior fossa. The enhanc- 
ing mass was an organizing hematoma. 


illary projections (Fig 2). Mitotic activity was 
inconspicuous, and tumor necrosis was not 
present. The lesion was diagnosed as low- 
grade, well-differentiated adenocarcinoma 
of the temporal bone. The original slides from 
1948 have been destroyed. The histologic de- 
scription of the lesion was, however, consis- 
tent with an adenomatous tumor of the tem- 
poral bone. 

On recommendation of the university's 
multispecialty tumor board, the patient was 
treated with postoperative radiation thera- 
py. Treatments were completed in April 
1987. On the most recent follow-up, 
30 months postoperatively, there was evi- 
dence of disease progression. 


COMMENT 


Primary adenocarcinoma of the tem- 
poral bone is rare. Squamous carcino- 
ma and adenoid cystic carcinoma are 
the more common primary malignan- 
cies in this region. The incidence of 
adenocarcinoma ranges from 2% to 8% 
in most series in which middle ear and 
mastoid carcinomas are reviewed.” 
Approximately 35 cases of adenocarci- 
noma of the middle ear and mastoid 
have appeared in the literature.’ 

Adenomatous tumors and adenocar- 
cinoma of the temporal bone are 
thought to arise in the serous mucosa 
of the airspaee epithelium. Electron 
microscopic studies have revealed sim- 
ilarities in the cytoplasm of neoplastic 
cells and serous cells of the middle ear 
mucosa.’ Squamous carcinoma of the 
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Fig 2.—Note the papillary, cystic neoplasm invading bone. Further note the neopiastic basal to 
columnar cells lining the papillary projections within the small cyst within bone. 


temporal bone often arises in a setting 
of long-standing, chronic ear disease. 
No such correlation exists for adeno- 
carcinoma. 

The signs and symptoms of adeno- 
carcinoma of the temporal bone are not 
unique. Hearing loss, aural fullness, 
nonpulsatile tinnitus, and deep pain 
are the symptoms most often cited.” 
Facial nerve paralysis has been re- 
ported frequently and is often associat- 
ed with roentgenographic evidence of 
bone erosion. A mass behind an intact 
tympanic membrane has been detected 
in many of the patients. Angiograms 
have demonstrated a vascular mass in 
five patients described in the litera- 
ture, leading to a preoperative diagno- 
sis of glomus tumor.” 

The biologic behavior of this neo- 
plasm typically correlates poorly with 
the microscopic appearance. Although 
the cells are well differentiated, with a 
low rate of mitotic activity, local recur- 
rence and invasion are common. One 
histologic characteristic of adenoma- 
tous tumors of the temporal bone that 
may predict more aggressive biologic 
behavior was identified by Gaffey et 
al.” Adenomatous tumors that assumed 
a papillary pattern, as opposed to the 
more common adenomatous pattern, 
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invaded bone and often extended intra- 
cranially in the cases Gaffey and col- 
leagues reported and reviewed. They 
recommended classifying the papillary 
tumors as “aggressive papillary middle 
ear tumors,” to contrast with the non- 
papillary and less aggressive “middle 
ear adenomas” previously reported.” 

Benecke and associates” recently re- 
viewed 13 cases of adenomatous tu- 
mors of the middle ear and mastoid. 
Two distinct histologic patterns were 
noted: mixed and papillary. A tenden- 
cy toward aggressive behavior and 
bone invasion was noted in the papil- 
lary group only. Benecke and col- 
leagues recommend subclassifying ade- 
nomatous tumors into mixed and 
papillary types and labeling as adeno- 
carcinoma only those lesions with nu- 
clear atypia and mitoses. 

Hyams and Michaels’ have noted 
that bony invasion may be the only 
reliable indicator of malignancy. Pa- 
tients with bone invasion or cranial 
nerve deficits have higher recurrence 
rates.” Metastases, regional or dis- 
tinct, are distinctly rare except in far 
advanced local disease. In the case 
presented, the neoplasm grew slowly 
but persistently with extensive bony 
destruction. Regional or distant me- 
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With a tumor so rare, accurate gen- 
eralizations ening proper treat- 
ment are elusive. Most authors agree, 
however, that the successful treat- 
ment of adenocarcinema ef the tempo- 
ral bone requires complete surgical 
control of the primary lesion. Recom- 
mended treatment has varied from 
simple eureitage of the tumor to total 
temporal bene resection. According to 
Schuller et al,” “the behavior of this 
locally persistent disease with a negli- 
gible ineidence of distant metastases 
favers aggressive, lecorezional treat- 
ment, most probably combining ag- 
gressive surgical resection with radia- 
tion therapy.” They add that there is 
little chance of cure f the dura of the 
Skull base is involved. Several pa- 
tients have survived lbnger than 
10 years, however, fo lowing only mas- 
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toidectomy with gross total tumor 
removal. 

Radiation has been employed in un- 
resectable disease and as a postopera- 
tive adjunct. With the paucity of cases, 
very few of which were treated under 
today’s standards of radiation oncolo- 
gy, the benefit of radiation therapy is 
yet to be determined. Chemotherapy 
has rarely been used as primary thera- 
py for adenocarcinoma of the head and 
neck. 

In the case presented, an adenoma- 
tous tumor of the temporal bone was 
followed up over a 40-year time span. 
Although the initial diagnosis was ce- 
ruminous adenoma, a tumor destroy- 
ing bone and the facial nerve would 
clinically be considered an adenocarci- 
noma today. Although the tumor was 
highly vascular and demonstrated con- 
siderable bone erosion, it remained 
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confined to the posterolateral temporal 
bone after apparently eriginating on 
the petrous ridge. Brain-stem shift, or 
hydrocephalus, did not occur. Cranial 
neuropathies noted on presentation 
40 years earlier remained stable over 
the years. Our observations of the 
present case, with its long history, 
support and extend prior findings sug- 
gesting that the biologic behavior and 
clinical course of adenocarcinoma of 
the temporal bone are extremely vari- 
able and not predictable by the benign 
histologic appearance. We concur with 
Benecke and colleagues’! recommen- 
dation of complete surgical excision 
including a margin of normal tissue 
whenever the diagnosis of adenoma- 
tous tumor of the temporal bone is 
established. Additional study of these 
tumors is needed to clarify the role of 
radiation as adjunetive therapy. 


10. Mills SE, Fechner RE. A cytologically uni- 
form neoplasm displaying a variety of architectural 
patterns. Am J Surg Pathol. 198488:677-684. 

11. Benecke TE, Noel FL, Carberry JN, House 
JW, Patterson M. Adenomatous tumors of the mid- 
dle ear and masteid. Ame J Otol. 1990:11:20-26. 

12. Pallanch, IF, McDonald TJ, Weiland LH, 
Facer GW, Harner SG. Adenocarcinoma and ade- 
noma of the middle ear. Laryngoscope. 1982;92:47- 
53. 

13. Schuller DE, Conley JJ, Geodman JH, Clau- 
sen KP, Miller WJ. Primary adenecarcinoma of the 
middle ear. Otolaryngol Heed Neck Surg. 
1983;91:280-283. 
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Head and Neck Trauma in Taxicabs 


A Growing Urban Problem 


Arnold Komisar, MD, DDS; Stanley M. Blaugrund, MD; Martin Camins, MD 


èe The passage of mandatory seat belt 
legislation has markedly decreased the inci- 
dence of head and neck trauma to passen- 
gers in private automobiles. However, taxi- 
cabs are exempt from seat belt laws in 
many states. Seat belts, which are included 
as standard equipment by automobile man- 
ufacturers, are often made inaccessible by 
taxicab operators. We present five cases of 
head and neck trauma sustained by passen- 
gers in taxicabs in which seat belts were 
not accessible. Injuries included laryngeal 
fractures, maxillofacial trauma, and severe 
trauma to the cervical spine. All injuries 
could have been avoided by the use of an 
accessible safety belt. The nationwide 
scope of this problem and strategies for 
modification of existing laws for better pro- 
tection of passengers in cars for hire are 
presented. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:442-445) 


= Li 1966, the National Highway Safe- 
ty Administration was established. 
Its most important legislative achieve- 
ment was the implementation of Fed- 
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eral Motor Vehicle Safety Standards. 
One of the first items mandated was 
the provision for installation of safety 
belts in passenger cars. By 1987, over 
31 states had passed mandatory seat 
belt legislation. Since passage of this 
legislation, fatalities from automobile 
accidents have dropped significantly. 
However, death and serious injuries 
continue to be a problem. In 1989, 
40000 Americans were killed on the 
road.” 

Despite the foregoing legislation, 
exemptions to mandatory seat belt 
laws still exist in many states. These 
exemptions include rear-seat passen- 
gers and vehicles such as taxicabs, 
vans, and trucks. Only five states re- 
quired rear-seat passenger protection 
as of 1989.° The exemption of rear 
seats from seat belt laws may have 
been responsible for almost 5000 pas- 
senger deaths between 1980 and 1984. 

The almost 150000 registered taxi- 
cabs in the United States carry over 
two billion passengers per year. This 
statistic may underestimate total taxi- 
cab usage, for in many cities there are 
great numbers of unregistered “gyp- 
sy” cabs. Davis’ has shown that taxi- 
cabs may be more prone to accidents 
because of high risks of mechanical 
failure, long hours on the road, driver 
fatigue, and economic incentive to 
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drive at excessive speed. He has also 
presented data that showed that in- 
stalled seat belts were often inaccessi- 
ble or functioned poorly in many taxi- 
cabs (Table 1). 

In New York State, taxicabs are 
exempt from mandatory seat belt 
laws. Recent data from the New York 
Taxi and Limousine Commission show 
that 9% of the 12000 registered taxi- 
cabs fail inspection every 4 months due 
to faulty or inaccessible seat belts 
(New York City Taxi and Limousine 
Commission Office of Public Relations, 
oral communication, March 1990). In 
states where there are mandatory seat 
belt laws, compliance continues to be a 
problem. It is estimated that 30% to 
50% of drivers fail to use seat belts in 
New York, one of the first states with 
seat belt legislation. This is an alarm- 
ing statistic, as restrained occupants 
have a six times greater chance of 
escaping uninjured from an automobile 
accident. 

From the data available, it appears 
that passengers in taxicabs have a 
greater risk of injury due to inaccessi- 
bility of safety belts and a higher prob- 
ability that the taxicab will be driven 
in an unsafe manner. The front- or 
rear-seat passenger who is not re- 
strained can suffer significant hard- 
and soft-tissue trauma by striking the 
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State 


Seat Belt Accessible 
Laws Belts, % 
Minneapolis, Minn 
Ft Lauderdale, Fla 
Washington, 
Chicago, Ill 
Oklahema City 
Atlanta, Ga 
Las Vegas, Nev 
New York City 


* A indicates seatbelt laws adopted; B, adopted but 
not in effect; C, no laws; NE, no exemption; and E, 
exemption. (From Davis.*) 


drivers seat, taxicab security parti- 
tion, doors, or wimlows. This is a 
deceleration injury. Fecause of the po- 
sitien of the head in extension, the 
midface, anterior aspect of the neck, 
and cervical spine ame more prone to 
injury. | 

We examined all pacients seen in the 
Lenox Hill Hospital, New York, NY, 
emergency department over a 2-year 
period (1987 through 1989) who sus- 
tained head and neck trauma as a 
result of automobile æcidents while in 
taxicabs. These inclueled patients ad- 
mitted te the etolarrngology service 
and neurosurgieal service. Lenox Hill 
Hospital is part of the 911 Emergency 
Medical Service system of New York 
City. We do nd see all patients with 
motor-vehicle trauma, as they are 
brought by Emergeney Medical Sys- 
t hespital. Lenox Hill 







urban area, and it is not near any 
major limited-access highway. Five 
patients who required admission were 
seen during this period (Table 2). Frac- 
tures seen were thos of the larynx 
(two patients), nasal bones (one pa- 
tient), external ear canals (one pa- 
tient), and cervieal spime (one patient). 
There was pharyngez! laceration in 
one case. All but thre= patients were 
treated conservatively. 

Injuries to the antewior part of the 
neck were from blunt trauma. None of 
the patients were wear ng seat belts at 
the time ef injury. All aceidents were 
due to collisions with other automo- 
biles. In some of these accidents, the 
taxicab driver committed a moving vi- 
olation (Figs 1 through 5). 





Patient No./ 
Age, y Injury 
1/42 
2/25 
3/35 
4/29 
5/30 
6/35 


Fracture of larynx 
Fracture of larynx 


Pharyngeal tear 





REPORT OF CASES 


CASE 3.—A 35-year-old woman was 
brought to the emergency department after 
sustaining trauma in a taxicab when her neck 
struck the safety partition during an acci- 
dent. She was a rear-seat passenger and was 
not wearing a seat belt at the time of injury. 
On admission to the emergency department, 
physical examination disclosed contusion, 
loss of normal landmarks, and crepitus of the 
neck. There was no stridor. Flexible direct 
laryngoscopy revealed a paralyzed right vo- 
cal cord anda laceration of the left vocal cord. 
An emergency computed tomographie scan 
disclosed a fracture of the larynx. Laryngeal 
exploration and tracheostomy were per- 
formed; findings are shown in Fig 4. The 
mucosal tears were repaired primarily, and 
the fracture was reduced over an “umbrella 
keel.” This was removed after 2 weeks. The 
patient was decannulated. Examination 4 
months later disclosed a granuloma in the 
anterior part of the larynx, which was re- 
moved endoscopically. Follow-up examina- 
tion 2 years later disclosed dysphonia, de- 
creased phonation time, and persistent right 
vocal-cord paralysis. This patient has not 
been able to resume her previous employ- 
ment in the retail business. 

CASE 5.—A 30-year-old woman was 
brought to the emergency department after 
sustaining neck trauma in a taxicab accident. 
She was visiting New York City and was not 
wearing a safety belt at the time of injury. 
Examination disclosed ccntusion of the ante- 
rior part of the neck. There was no respira- 
tory distress or crepitus. Flexible direct lar- 
yngoscopy disclosed a tear of the posterior 
pharyngeal wall and normal laryngeal func- 
tion. A computed tomographic scan demon- 
strated a fracture of the hyoid bone (nondis- 
placed) and a pharyngeal laceration. The 
patient was managed conservatively and was 
discharged after 5 days (Fig 3). 

CASE 6.—A 35-year-old woman sustained 
severe trauma after an accident in a taxicab. 
She was a rear-seat passenger and was not 
wearing a safety belt at the time of injury. 
Examination disclosed a fracture of the cer- 
vical spine at C6 that required operative re- 
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Fracture of external ear c 


Fracture of cervical spine 





Table 2.—Lenox Hill Hospital: Head and Neck Trauma; 1987 Through 1989 


Outcome 
anal Temporomandibular joint disorder 
Observed, dysphonia 
Explored, dysphonia 


Fracture of nose, laceration Repaired 


Observed 
Repaired 


duction and Minerva frame stabilization over 
a 3-month period (Fig 5). 


COMMENT 


All patients were initially seen in the 
emergency department. Cardiorespi- 
ratory status was assessed and stabi- 
lized, and neurological examination 
was performed. No patient required 
emergency tracheostomy in the emer- 
gency department. The flexible naso- 
laryngoscope was invaluable in evalu- 
ating the larynx, pharynx, and trachea 
in the emergency department. If the 
patients were stable, a computed 
tomographic scan was the preferred 
radiological means of study. Manage- 
ment was tailored to the specific inju- 
ry. Laryngeal exploration and trache- 
ostomy were performed if the patients 
demonstrated airway obstruction, cre- 
pitus, loss of landmarks; and intralar- 
yngeal mucosal disruption. Vocal-cord 
paralysis and pharyngeal laceration 
were relative indications for explora- 
tion. Three patients did well with con- 
servative management. 

All patients in our series were in- 
jured as passengers in cars for hire. 
They were not wearing seat belts at 
the time of their injury. All of these 
accidents took place in New York City, 
which has the lowest seat belt-accessi- 
bility score of any city in the United 
States.’ New York State, which led 
the country with mandatory seat belt 
laws, had exempted taxicabs from 
mandatory seat belt usage. There are 
also large numbers of unlicensed or 
“gypsy” taxicabs operating without 
safety belts. Both types of taxicabs are 
often driven at excessive speed and 
recklessly. These factors may have 
contributed to the injuries sustained in 
these accidents. 

Passengers in the rear and front 
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Fig 1.—Rear seat of a New York taxicab. Note lack of seat belts and 
inaccessibility. 
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Fig 3.—Fracture of larynx requiring open reduction after trauma was 
suffered in an accident while riding in a taxicab. 


Fig 4.— Fracture of hyoid bone and pharyngeal laceration after trauma was 
suffered in an accident while riding in a taxicab. 
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Fig 2.— Simulated injury to the anterior part of the neck. Nete the position of 
patient to taxicab partition. 


Fig 5.— Fracture of cervical spine. 
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seats that m2 unrestrained suffered 
injuries. to the head and neck from 
striking immobile objects. such as the 
dashboard, safety partition, or top of 
the front seat. The njuries were sig- 
nificant, even when these objects were 
padded. These injuries could have 
been avoided by the use of a three- 
point safety belt by the passenger. 
Data fram studies in Sweden and Can- 
ada have shown tha: three-point seat 
belt use¢shoulder and lap belt) is suffi- 
cient to prevent significant injury in 
car crashes.” _ 

Currently, taxicabs are manufac- 
tured by two automebile companies in 
the United States: Tord and General 
Motors. Both, as œ 1990, equipped 
their taxicabs with mear-seat shoulder 


and lap belts. Probems remain with 


l. Federal Highway Statistics: NHSTA 
1989. Washington, DBC: US Government Printing 
Office. ! 

2. The Automobile Clubwf New York. The Mo- 
torist. April 190022 

3. States JD. a aca of mjury secondary 
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fleets of older taxicabs, “gypsy” cabs, 
and the hiding (pushed under the rear- 
seat cushion) of seat belts by taxicab 
drivers. As the older taxicabs are tak- 
en out of service and replaced, there 
will be more taxicabs with shoulder 
belts. The unlicensed or “gypsy” taxi- 
cabs and seat belt inaccessibility can be 
controlled only by stricter enforcement 
of seat belt laws. In states where there 
are exemptions for taxicabs, the laws 
must be changed to include taxicabs in 
mandatory seat belt legislation. 

Public education continues to be a 
problem. Passengers need to be moti- 
vated to use functioning seat belts in 
taxicabs. This can be achieved with a 
strong public education campaign and 
should include the local and national 
otolaryngologic societies, as well as the 
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local and national news media. If the 
public can be motivated to use readily 
accessible seat belts in taxicabs, injury 
rates can be significantly reduced. 

In summary, injuries in automobiles 
continue to be a problem despite man- 
datory seat belt legislation. Passen- 
gers in taxicabs are especially at risk 
to sustain blunt trauma to the head 
and neck, because of gaps in the seat 
belt laws and poor public compliance in 
seat belt use. The otolaryngologic com- 
munity must work with federal, state, 
and local agencies to amend and en- 
force the seat belt laws, so that taxi- 
cabs are not exempt from seat belt 
laws, and the public must be educated 
to use seat belts in taxicabs. 


taxicabs. Am J Public Health. 1989;79:330-331. 

6. Huelke DF. Effectiveness of occupant re- 
straints in redueing serious injuries and fatalities. 
In: Proceedings of the Internatianal Symposium 
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Resident’s Page 


ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Gady Har-El, MD, Ashok Shaha, MD, Brooklyn, NY 


A 40-year-old black man presented 
with a 1-year history of a slowly grow- 
ing, painless, right postauricular 
mass. The patient had no other signif- 
icant medical history. Physical exam- 
ination revealed a 6 X 5 X 3-cm, rub- 
bery, nontender, subdermal mass in 


the right postauricular scalp region. 
The mass was well circumscribed and 
was not fixed to the skull. The overly- 
ing skin was slightly erythematous, 
but otherwise normal. There were no 
other scalp or cervical masses. The 
findings of the rest of the head and 


PATHOLOGIC QUIZ CASE 2 


neck and general physical examina- 
tion were normal. Exploration re- 
vealed a well-encapsulated lesion at 
the subdermal level, which was easily 
removed. Histologic findings are seen 
in Figs 1 and 2. 

What is your diagnosis” 


Gady Har-El, MD, Ana E. Marinescu, MD, Brooklyn, NY 


A 68-year-old black man presented 
with a painful swelling over his right 
zygomatic region. His medical history 
included hypertension, multiple my- 
eloma, systemic arthritis, and diabetes 
mellitus. Physical examination re- 


vealed a 3 X 3-cm, ill-defined, tender 
swelling over the right zygomatic 
bone. The overlying skin was slightly 
erythematous. A computed tomo- 
graphic scan is shown in Fig 1. Fine- 
needle aspiration biopsy of the skin 
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was performed. 

The photomicrographs shown are 
hematoxylin-eosin- (Fig 2) and 
Wright-stained (Fig 3) cytologic spec- 
imens. 

What is your diagnosis” 


Resident’s Page 





hen 


PATHOLOGIC QUIZ CASE 1 PATHOLOGIC QUIZ CASE 2 


== 










Pe 
Figure 2. 
Figure 2. 
Figure 3. 
~i 
v 





Arch Ototaryngol Head Neck Surg—Vol 117, April 1991 Resident’s Page 447 





Er 
k 
é 
i 










Pathologic Diagnosis: Trichilemmal 
(pilar) cyst. 

Clinically, trichilemmal cysts are 
indistinguishable from epidermoid 
cysts. Both are called wens.'’ Eighty- 
five percent of all wens are epidermoid 
cysts. Trichilemmal cysts are located 
primarily over the scalp, face, neck, 
and trunk. Multiple synchronous le- 
sions are not uncommon. Trichilem- 
mal cysts are usually slow-growing le- 
sions, and they may produce daughter 
cysts by budding. Familial occurrence 
has been described, and autosomal 
dominant mode of inheritance has 
been suggested.‘ 

In contrast to epidermoid cysts, tri- 
chilemmal cysts become inflamed in- 
frequently (15% of trichilemmal cysts 
compared with 50% of epidermoid 
cysts).* The reason for this observation 
is most probably the fact that trich- 
ilemmal cysts have no connection to 
the surface. 

Histologic studies revealed that the 
trichilemmal cyst epithelium is de- 
rived from the external root sheath of 
the hair follicle. Trichilemmal kera- 
tinization—an abrupt transition from 
epithelium to keratin, without a gran- 
ular cell layer—produces the charac- 
teristic cyst wall. Epidermoid cysts, in 
contrast, have structures similar to 
normal surface epidermis with a well- 
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PATHOLOGIC QUIZ CASE 1 


developed granular layer." 

The cyst wall is composed of an outer 
palisaded layer of small basal cells 
(Fig 1, top) and an inner layer of larger 
eosinophilic cells (Fig 1, bottom). Des- 
quamation of the inner layer cells pro- 
duces the characteristic homogeneous, 
eosinophilic keratin contents of the 
pilar cyst! (Fig 2, bottom). Calcifica- 
tion may occur (15% to 25% of cases) 
and cholesterol clefts are common 
(89% of cases).4 The cyst wall may 
contain areas of focal maturation, 
which is most probably the first stage 
in the process of budding and produc- 
tion of daughter cysts. Inflammatory 
cells are not common and are usually 
related to breaks in the cyst wall.’ 

Two other changes that seem to be 
peculiar to trichilemmal cysts are 
spontaneous marsupialization and 
proliferation.'** These changes start 
with a break in the cyst wall, more of- 
ten at a place where a calcium plaque 
was close to the cyst wall. This is fol- 
lowed by the entrance of lymphocytes, 
histiocytes, giant cells, and, subse- 
quently, fibroblasts and small blood 
vessels that begin to organize. There 
are three possible sequels to this pro- 
cess. First, the breach in the cyst wall 
is repaired. Second, the cyst wall on 
either side of the breach may join the 
epidermis to give spontaneous marsu- 
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pialization and discharge of the cyst’s 
contents onto the surface. Third, the 
lining cells react by increasing in num- 
ber and progress to proliferation, ir- 
regular hyperplasia, and a tumorlike 
lesion. Histologically, this lesion may 
show pseudoepitheliomatous changes 
that may be mistaken for squamous 
cell carcinoma. 

The treatment of both trichilemmal 
and proliferating trichilemmal cysts is 
surgical excision.' Local recurrence 
and regional lymph node involvement 
have been reported, but the clinical 
course, even in those rare cases, has 
been always benign.‘ 
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Pathologe Diagrosis: Plasma cell 
myeloma. — 

Fourtypes of plasma cell tumors are 
curren ly a cepted: classical multiple 
myeloma, extramedullary plasmacy- 
toma, solitary mreoma of bone, and 
plasme cell leukema.' The patient in 
the case presented herein had my- 
elema lesicns in different organs; 
therefere, the zygomatic lesion is con- 
sidered to k2 a multiple myeloma le- 
sion wih cutaneous extension. Multi- 
ple myeloma or extramedullary plas- 
macyteama with lessons involving the 
skin in the 2bsence ef underlying bone 

at lesionsis very rane. 

Plasma cell tumors primarily in- 
volve the boae marrow, but extramed- 
ullary involvement `s not uncommon. 
The cel of ovigin is the B lymphocyte.’ 
Immunoelecropher2sis and protein 


Clinical and Pathologic Diagnosis 
PATHOLOGIC QUIZ CASE 2 


electrophoresis of both serum and 
urine are important diagnostic tests. 
They demonstrate a loss of normal 
polyclonal distribution of the immu- 
noglobulins and, in more than 90% of 
the cases, a monoclonal spike that 
gives the specific diagnosis to each in- 
dividual case; ie, IgM- or IgG-x light 
chain myeloma.” 

The disease is most common in the 
middle-aged or elderly. Treatment is 
based mainly on chemotherapy. The 
most common agents used are melpha- 
lan, cyclophosphamide, and cortico- 
steroids. Vincristine sulfate, carmus- 
tine, and doxorubicin hydrochloride 
(Adriamycin) are also used in differ- 
ent combination protocols. Radiation 
therapy is used mainly for control of 
local lesions, but it may be curative in 
patients with solitary myeloma. 





Despite all recent advances, the 
prognosis for patients with multiple 
myeloma remains poor. Median sur- 
vival is 30 months.* 
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| Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 
tke «RCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be sub- 
matted in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
lanewd, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color trans- 
~ perencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. Transpar- 
| enctes should be carefully packaged in a separate container. Please do not submit glass-mounted transparencies or 
__ the ectual glass histology slides. Material for the Resident's Page should be mailed to the Chief Editor. 
Reprints not available. 
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Letters to the Editor 


immediate and Delayed 
Mandibular Reconstruction 


To the Editor.—We read the article 
entitled “A Critical Analysis of Imme- 
diate and Delayed Mandibular Recon- 
struction Using A-O Plates” by A. Ko- 
misar et al with concern.' The authors 
presented a very gloomy outlook for T2 
and T3 squamous carcinomas of the 
oral cavity treated by primary surgery 
and mandibulectomy. With only two 
patients out of 10 alive and disease free 
at 3 years their treatment policy must 
be called into question. 

We have reported our experience of 
treating 147 tongue and floor of mouth 
carcinomas? using interstitial and ex- 
ternal beam radiotherapy. In 71 T2 tu- 
mors treated in this way, 25% of the 
patients had recurrence at the primary 
site, and 67% were alive and disease 
free at 5 years; this fell to 47% in the 
26 lesions staged T3 and T4. 

Where surgery has been indicated, 
we have found that mandibular resec- 
tion is unnecessary in the majority of 
T2 carcinomas in this region. If the tu- 
mor encroaches but does not invade 
the mandible, a marginal mandibulec- 
tomy may suffice. In obtaining ade- 
quate surgical margins in this area, a 
considerable mucosal excision is re- 
quired, and the importance of flaps, ei- 
ther myocutaneous or microvascular 
free tissue transfer, cannot be over- 
emphasized in the repair and subse- 
quent rehabilitation of these defects. 
The routine excision of the mandible 
and consequent grafting and plating 
reported by Komisar et al resulted in 
significant morbidity in six T2 lesions 
that could possibly have been avoided. 
The sparing use of flaps in the repair 
(five of 11 cases) of these lesions im- 
plies limited surgical margins, and 
may have been a factor in the poor 
medium-term results reported. 

In conclusion, we would emphasize 
the important role of radiotherapy in 
the treatment of intraoral carcinoma. 
The need for mandibular resection and 
reconstruction in the majority of cases 
is unnecessary. The use of flaps for re- 
pair enables effective surgical clear- 
ance and minimizes functional and 
cosmetic morbidity. 

D. L. BALDWIN, FRCS 

J. W. WATKINSON, FRCS 

N. M. BREACH, FDS, RCS, FRCS 
P. Ruys-Evans, DCC, FRCS 

J. M. HENK, FRCR 

London, England 
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In Reply.—An analysis of overall can- 
cer therapy of the tongue and the floor 
of the mouth was not the subject of our 
article. Our article presented a critical 
evaluation of our results using a tech- 
nique of mandibular reconstruction. 

Dr Baldwin’s letter aptly shows the 
flaws in the current staging system, 
and the dangers of comparing results 
with limited data available. Factors 
not considered in his comparison, but 
of equal importance in making a mean- 
ingful comparison of treatment out- 
comes would include the following: 
status of the neck, clinical vs patho- 
logic staging, mandibular invasion, 
age, tumor-matched patients, compli- 
ance with treatment regimens, follow- 
up care, socioeconomic status, and in- 
tercurrent disease. These factors were 
not addressed in our article. To criti- 
cize our treatment result from incom- 
plete data is presumptuous. 

Dr Baldwin and his group are to be 
commended on their excellent results 
in treating cancer of the tongue and 
the floor of the mouth. We await pub- 
lication in a peer-reviewed journal. 

ARNOLD KOMISAR, MD, DDS 
STEVEN WARMAN, MD 
ELIOT DANZIGER, MD 
Bronx, NY 


Sodium Fluoride Therapy for 
Otosclerosis 


To the Editor.—It is somewhat in- 
triguing to read a letter to the editor in 
one journal complaining about an ar- 
ticle printed in another publication. 
Yet that is what George E. Sham- 
baugh, Jr, has done in writing his let- 
ter in the October 1990 issue of the 
ARCHIVES concerning his continued use 
of sodium fluoride therapy for otoscle- 
rosis as a rebuttal to a commentary 
written by Drs Gail Kerr and Gary 
Hoffman! in the June 1989 issue of the 
Ear Nose Throat Journal. As Chief 
Editor of the Ear Nose Throat Jour- 
nal, and the person responsible for the 
publication of the article by Kerr and 
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Hoffman! in the Journal, I have chosen 
to respond to Dr Shambaugh’s re- 
marks, since a response is very much 
warranted. 

Over the past years, Dr Shambaugh 
has promulgated the use of fluoride 
therapy for treating cochlear otoscle- 
rosis or otospongiosis and has encour- 
aged other clinicians to follow his 
lead Unfortunately, the tme efficacy 
of these experiences still remains to be 
proved, especially since there has been 
a dearth of controlled studies to date. 
This problem was addressed by Kerr 
and Hoffman,' who also stressed the 
potential toxicity of unsupervised flu- 
oride treatment. 

To support his use of sodium fluo- 
ride, Dr Shambaugh has quoted his 
own (uncontrolled) findings, as well as 
various roundtable discussions.** He 
also reports a single(!) patient de- 
scribed by Linthicum and coworkers? 
as objective evidence validating so- 
dium fluoride’s use in affected patients. 
Since Kerr and Hoffman objected spe- 
cifically to the lack of true deuble-blind 
series for determining sodium fluo- 
ride’s efficacy, Dr Shambaugh notes a 
study done by Bretlau and coworkers’ 
at Gentofte Hospital, Copenhagen 
Denmark, as validating its effective- 
ness. I have had a chance to critically 
review this latter study and cannot 
agree with Dr Shambaugn’s conclu- 
sions. This study regrettably mixes 
patients of all ages (ranging from 20 to 
69 years) and has a dispreportionate 
mix of sexes (60 women and 35 men). 
Bretlau and coworkers’ analysis of 
subjective symptoms of hearing loss, 
tinnitus, and vertigo showed no differ- 
ences between fluoride-treated pa- 
tients and placebo controls. Objective 
audiometry done included averaged 
pure tones (at 500, 1000, amd 2000 cps) 
and speech reception thresholds. One 
hundred forty-two patients were re- 
cruited initially for the study but only 
95 patients could be followed up for the 
12- to 24-month period of the actual 
study. Of the fluoride-treated group of 
43 patients, only one(!) showed im- 
proved pure-tone and speech reception 
threshold testing. Three patients be- 
came worse while 39 remained un- 
changed. A portion of these data were 
considered to be “statistically” signif- 
icant when compared with controls. 
Incredibly, Bretlau and coworkers 
then concluded that from 100 theoret- 
ical patients treated with sodium flu- 
oride, 20%(!) would be expected to 
show a “positive” response. Unfortu- 
nately, these are “nonsense” data and 
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cannot be us das anything but anec- 
dotal impres ions. 

Doctor Shembaugh has contributed 
much te the field of otolaryngology 
over the years and ae rightfully de- 
serves the respect and affection of his 
peers and hi. studerts. However, his 
use of sediur. fuoride must be placed 
inte some proper perspective, so that 
Kerr and Heffman are correct when 
they write taat its continued use in 
patients witl otosclerosis must be con- 
sidered “experimental.” Objective evi- 
dence for its »reven eTicacy is still very 
laeking. | 

ALAN D. KornBLuT, MD 
Bethesda, Md 
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Third World Targeted by Tobacco 
Firms | 


To the Lditc~.—King James I, in 1604, 
quite succin -tly sum marized my posi- 
tion on the =se of tobacco: 


A custom lothesome to the Eye, 
hatefull t- the Nese, harmfull to 
the Brainlangercus to the Lungs, 
and in the black stinking fume 
thereof, mearest resembling the 
horrible, =tigian smoke of the pit 
that is boctemless.' 


I submit this letter to encourage un- 
compromisiagopposition to all efforts, 
private and governmental, that pro- 
mote the e-pertation and use of to- 
bacco. | 

Tobaceo’s tell is staggering. As a 
head and neck surgery resident I have 
cared for meny patients suffering from 
terminal mouth ard throat cancers. 
These cancers are Fut a tip on the to- 
bacco-related-disease iceberg. The 
overwhelming medical evidence that 
cigarettes ave letha. is questioned only 
by tobaeco industry representatives. 
In addition -o the health consequences 


i 
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of tobacco, there are sobering eco- 
nomic and environmental costs. The 
land occupied by tobacco cultivation 
(roughly three quarters of which is in 
underdeveloped countries) displaces 
food crops. An estimated 10 to 20 mil- 
lion people could be fed if the same 
land were used to produce grain for lo- 
cal consumption.’ Furthermore, the 
firewood used in curing tobacco world- 
wide results in deforestation of ap- 
proximately 7 million acres of land 
each year, with resultant soil erosion 
and adverse effects on climate.** 

In response to declining domestic 
sales, the six giant multinational ciga- 
rette companies who dominate world 
tobacco sales have begun to focus on 
Third-World markets.’ Third-World 
governments are eager to obtain the 
hard currency that comes from to- 
bacco sales (including bribes).’ Sales 
potential is further heightened by lim- 
ited awareness of the health risks as- 
sociated with cigarette smoking and 
the paucity of antismoking campaigns. 
To quote the chairman of Philip Mor- 
ris, one of the six multinational ciga- 
rette firms: “Our future is particularly 
bright in developing areas where in- 
come and population are growing.” 
Sophisticated advertising campaigns 
associate cigarettes with social and fi- 
nancial success—an inexpensive way 
to achieve “the good life.”! This pro- 
foundly impacts tobacco use and has 
been associated with the growth of 
Third World cigarette sales at three 
times the rate of the rest of the world.!° 
At the same time, cigarettes that 
contain up to twice as much tar and 
nicotine as identically named brands 
in industrialized countries are being 
marketed in some _ Third-World 
countries.” 

It is unfortunate that this campaign 
of death and disability is occurring in 
the poorest countries of the world 
where communicable diseases, malnu- 
trition, and unsanitary conditions pre- 
vail. In Bangladesh, the money spent 
on a daily habit of only five cigarettes 
could pay for one fourth of a child’s 
daily food needs.‘ To compound this 
problem, the local tobacco producers 
and Third-World governments receive 
little of the total profit made from to- 
bacco sales; the greatest share goes to 
the multinational corporations that 
process and distribute the products.” 

What I find particularly disturbing 
is tobacco companies successfully call- 
ing on agents of the US government to 
assist in the marketing of tobacco 
products abroad (by utilizing the 1984 
amendments of section 301 of the 1974 
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Trade Act). Tobacco companies have 
alleged that Asian countries are un- 
fairly limiting their markets to US to- 
bacco products and trade retaliation 
has been threatened. Most recently, 
an international trade panel (formed 
by the General Agreement on Tariffs 
and Trade) reversed Thailand’s ciga- 
rette ban (Hilts PJ. GATT panel upsets 
a Thai cigarette ban. New York Times. 
Business Day, October 4. 1990). 

It is unconscionable for developed O 
countries such as the United States to sr 
promote the major preventable cause 
of death and disability imthe world to- A 
day. The evidence regarding tobacco’s — 
damaging effects is incontrovertible. 

It is our duty as compassionate, 
thinking beings to relentlessly oppose : 
any effort that promotes tobacco use. 5 
Specifically, a ban on exporting to- 
bacco products would be appropriate 
and responsible. Short ef this, strin- 
gent regulations on the toxin level in 
exported cigarettes, tar and nicotine 
labeling, and health warnings on all 
tobacco products are essential (keep- . 
ing in mind, however, that large num- ne 
bers of purchasers are unable to read). i 

DANIEL R. SEELY, MD 
Seattle, Wash 
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On-target for: 


E Efficacy—highly effective alone 
or in combination with Seldane! ~^ 
or Hismanal?? 


E Safety—proven safe, even in 
children as young as 6 years old® 


E Comfort—significantly less 
stinging and burning than with 
flunisolide (p<0.05) 


Water-based 


VANCENASE A 


nof Declomethasone dipropionate, 
mononydrate Nasal Spray, 0.042% 


* Calculated on the dried basis. 


The State of the Art 


t Seldane® is a registered trademark of Marion Merrell Dow Inc. 

+ Hismanal® is a registered trademark of Janssen Pharmaceutica Inc. 

§ No significant difference from placebo in incidence of side effects in children 6 to 12 years old. The most 
frequent side effects with beclomethasone dipropionate AQ in this study’ were transient burning or 
stinging in the nose, and headache. 

In other studies, mild nasopharyngeal irritation has been reported in up to 24% of patients treated with 
beclomethasone dipropionate aqueous spray. Transient nasal burning and stinging were reperted in 
approximately 45% of patients treated with flunisolide spray. 


Art: Self-portrait by Vincent Van Gogh (1889). 
Please see next page for references and a brief summary of prescribing information. 


Copyright © 1991, Schering Corporation, Kenilworth, NJ 07033. All rights reserved. VP-240/16940402 
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aqueous nasal spray, astemizole, and the combination in the prophylactic treat- 
ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 1989;83:627-633. 
monsson P, Gottberg L, Heilborn H, Norrlind K, Pegelow K-O. Efficacy of an oral antihis- 
e, astemizole, as compared to a nasal steroid spray in hay fever. Allergy. 1988;43(3):214- 
3. Beswick KBJ, Kenyon GS, Cherry JR. A comparative study of beclomethasone dipropi- 
aqueous nasal spray with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res . 
in. 1985;9(8): 560-567. 4. Kobayashi RH, Tinkelman DG, Reese ME, Sykes RS, Pakes GE. » 
lomethasone dipropionate aqueous nasal spray for seasonal allergic rhinitis in children. Ann 
Allergy. 1989;62:205-208. 5. Bronsky EA, Tarpay M, Tinkelman DA, Bush JK. A comparison of 
two dosing regimens of beclomethasone dipropionate aqueous nasal spray and flunisolide 
nasal spray in the treatment of acute seasonal rhinitis. Immunol Allergy Pract. 1987;9(5):11-16. 


f VANCENASE’ AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
_ *calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the relief of the symptoms of 
. Seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ Nasa! Spray 
should not be used in the presence of untreated localized infection involving the nasal mucosa 
VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
ie removal 
linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
Symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


use 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
* accompanied by signs of adrenal insufficiency 
! When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
- treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may Cause a Severe exacerbation of their symptoms 
Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease 
If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
rocedures for discontinuing oral steroid therapy 
RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
Sitivity reactions may occur after the intranasal administration of beclomethasone 
Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 
In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray 
ae : If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
pray 
ree Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
: AQ Nasal Spray may suppress HPA function 
VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract. or in untreated fungal. bacterial. systemic viral infections, or 
ocular herpes simplex 
For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment 
As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 
Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred 
; Although systemic effects have been minimal with recommended doses. this potential increases with 
f excessive doses. Therefore, larger than recommended doses should be avoided 
: Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks. 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs. was observed following 


P treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
t beclomethasone dipropionate by the inhalation route 
Ba Pregnancy Category C: Like other corticosteroids. parenteral (subcutaneous) beclomethasone dipro- 


pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal etfects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only if the potential benefit justifies the potential risk to the tetus 
~ Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
~ folds during pregnancy. Such infants should be carefully observed 
Mt Nursing Mothers: |t is not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
- AQ Nasal Spray is administered to nursing women 
< Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS In general, side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate 
Adverse eye reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below 
Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated. including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. In patients experiencing these symptoms, none had to discontinue 
iF) treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
received placebo in these studies, implying that these complaints may be related to vehicle components of 
the formulation 
Fewer than 5 per 100 patients reported headache. nausea or lightheadedness following the use. of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes 
Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
Pall el following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy The oral 
LDsg of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
Spray contains beclomethasone dipropionate. monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate: therefore, acute overdosage is unlikely 
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The Midwest Ear Foundation 


Research |! Education 


Tissue Bank 


OTOLOGIC LASERS FOR THE 90’s 


This laser symposium provides the attending surgeons 
detailed exposure to all laser systems presently used for 
otologic microsurgery. The faculty assembles for the first 
time those otologists who have pioneered Argon, KTP, and 
CO, laser techniques. This symposium stresses laser 
Stapedotomy, laser stapedectomy revision, as well as la- 
ser applications for tympanoplasty and otoneurologic 
techniques (example: tumor ablation neurectomy, tissue 
welding). Participants will attend lectures, panel discus- 
sions, and then gain hands-on laboratory experience to 
personally compare the advantages and disacvantages of 
each laser system. Finally, the panelists will discuss the 
future of otologic lasers for the 90's. 


FACULTY 


S. George Lesinski, M.D. 
T. Manford McGee, M.D. 
Allan J. Nissen, M.D. 
Mansfield F.W. Smith, M.D. 


Jean-Bernard Causse, M.D. 
Stuart G. Gherini, M.D. 
Karl L. Horn, M.D. 

Jack M. Kartush, M.D. 


Registration Fee: Lecture: $475.00 
Laboratory: $350.00 


DATE: June 21-22, 1991 in Cincinnati, Ohio 


For further information, contact: 
Terry Reis, R.N. 

Midwest Ear Foundation 

629 Oak Street, Suite 201 
Cincinnati, Ohio 45206 
513-961-7174 


Sponsored by the Midwest Ear Foundation and Bethesda 
Hospital, Cincinnati 

@ 14 hours CME credits (Category I) 

@ Meets requirements of the ASLM&S 

@ Follows guidelines of the AAO-HNS laser committee 
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BRIEF SUMMARY 
The ener is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 





CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 


PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, It Is important to 
ee ee a ee on 

use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
lata and colestipol resins have been shown to bind the toxin 

vitro 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 


PRECAUTIONS: General: If an allergic reaction to Ceftin® Tablets occurs, the 

should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 
costeroids 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. If superinfection occurs during 
therapy, appropriate measures be taken. 
antibiotics should be prescribed with caution for individuals 
with a history of colitis. 
information for Patients: (Pediatric) Ceftin is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 


in the physician's office, that the child can ingest Ceftin Tablets reliably. if not, 
alternative therapy should be considered. 
Drug/Laboratory Test Interactions: A false-positive reaction for glucose in the 


Pregnancy: Category B: 

in rats and mice at doses up to 50 to 160 times the 

revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
a a en 


g events higher recom- 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
mom a a ee ee in frequency or severity of 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 


L 
i 
š 
g 
a 


i 
i 
f: 
5 

i 
i 


: 
: 


if 
i 
i 
g 


! 
i 
5 


j- ngg 
iligi 
23 2238 
s e 
poni 
T 
| 
GE 
Hog 


cephalosporin-class 
Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 
abdominal hemo- 


superinfection, anemia, 
lytic a hemorrhage, and pain and/or phlebitis at the 


: 
i 


. If seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Alt Tests: increased : 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, leukopenia, elevated bilirubin, 
pancytopenia, and agranuloc a 
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red performance 
without feeling drowsy’? 
HUMAN PERFORMANCE 





PERFORMANCE™ 





DEMANDS AN 
ANTIHISTAMINE 
PROVEN TO 
FREE PATIENTS 
FROM IMPAIRED 


antihistamines may have 


Patients taking 
impai 
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-fenadine) 60 mg tablets bid 


for seasonal allergic rhinitis 


Starts fast and lasts 


Please see brief summary of prescribing information on back page 


from the first dose through the season 


Impairment-free relief 
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COGNITIVE PERFORMANCE 





DEMANDS AN 
ANTIHISTAMINE oa 
PROVEN kn 

TO HAVE 

NO EFFECTS ON 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN 
GREATER THAN 
PLACEBO 








Impairment-free relief 
from the first dose through the season 
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Starts fastand lasts 





for seasonal allergic rhinitis 


MOTOR PERFORMANCE 


DEMANDS AN 
ANTIHISTAMINE 
PROVEN 

TO HAVE 

NO EFFECTS ON 
REACTION TIME 
AND MOTOR 
COORDINATION 
GREATER THAN 
PLACEBO 








Lack of performance impairment must 
be proven through extensive objective 
testing—distinct from subjectively 
reported drowsiness2.25 More than 

60 objective tests of cognitive, motor 
and integrated performance— 
documented in over 20 published 
Studies—show that Seldane has no 
effects on human performance greater 
than placebo??? 


Impairment-free relief 
from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets bid 
b for seasonal allergic rhinitis 


ot So eo Starts fast and lasts 


0798S0 












FROM 


PERFORMANCE 


IMPAIRMENT 
CAUSED BY 
CLASSICAL 


ANTIHISTAMINES, 


WHILE IT 


PROVIDES FAST, 
STRONG RELIEF 


m Effects on patient 


performance no greater 


than placebo 


m Lets patients stay alert 


mw Strong through-the- 
season relief 


wm Convenient 24-hour relief 
at recommended dosage 


m Proven worldwide with 
more than 100 million 
patient-months of use 





FREES PATIENTS 


Seldane® 


(terfenadine) 60 mg Tabiets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION 

Seidane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seidane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients 


PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to OT 
prolongation (e.g. hypokalemia, congenital OT syndrome) may experience 
QT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the OT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both 


Information for patients: Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential nsk 
to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place, 
away from heat or direct sunlight, and away from children 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seidane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carc:nogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus 


Nonteratogenic effects: Seldane is not recommended for nursing women 
The a has caused decreased pup weight pain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation. 


Pediatric use: Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day, 
or as high as 600 mg daily 


Incontrolied clinical studies using the recommended dose of 60 mg b.i.d., 
the incidence of reported adverse effects in patients receiving Seldane was 
similar to that reported in patients receiving placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Dizziness 
Nervousness 
Weakness 
Appetite Increase 

Gastrointestinal System 
Gastrointestinal 
Distress (Abdominal 
distress, Nausea. 
Vomiting, Change in 


oo -ww eo 


Qo 


“Duration of treatment in ‘CONTROLLED STUDIES" was usually 7-14 
DAYS 


** Duration of treatment in ‘‘ALL CLINICAL STUDIES" was up to 6 months 
***CONTROL DRUGS: Chlorpheniramine (291 patients), d-Chlorphenira- 
mine (189 patients). Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, aad syncope. In controlled 
clinical trials in otherwise normal patients with rinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubttul clinical significance 
However, in another study (N=20 patients) at 300 mg b.i.d. a meanincrease 
in OTe of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
ing as possibly associated with drug administration. These include: alope- 
cia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, 
confusion, depression, galactorrhea, insomnia, me=strual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, mmghtmares, paresthesia, 
photosensitivity, seizures, sinus tachycardia, sweating. tremor, urinary 
frequency, and visual disturbance 


in clinical trials, several instances of mild, or in ome case, moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketmg experiences include 
isolated reports of jaundice, cholestatic hepatitis, ana hepatitis. In most cases 
available information is incomplete 


OVERDOSAGE 
information concerning possible overdosage andtts treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older. 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 
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Impairment-free relief 
from the first dose through the season 


SELDANE 





Box 











CLASSIFIED 
INFORMATION 
Regular Classified 1 Time 3 times 

or more* 
Cost per word $1.60 $1.45 
Minimum ad: 20 words per issue 


“Ia order tc earn the three-time rate, your ad must be placed 
anc prepaid at the same time fo three or more issues. 


Counting Words: Two initials are considered one 
word, each abbreviation ‘S considered one word, 
and figures consisting cf a dollar sign and five 
numerals or less are considered one word. 
Cities and states cons sting of two words or 
more are counted as ore word: i.e., "New York” 
and "Salt Lake City". Zip code is considered one 
word and must appear in all ads. Telephone 
number with area code s considered one word. 
When bex numbers are used for replies, the 
words "Box , C/o. ADTO" are to be counted 
as three words. 





Classified Display 1 Time 3 times 

or more* 
Full page $588 $542 
Two-thirds page 504 463 
One-half page | 444 409 
One-third page 353 324 
One-sixtn page 235 216 
Column inch 65 oD 


Minimum display ad: on= column inch 
12-time and 24-time rates available on request. 


The publication with pub-set advertisements 
upon request. The typesetting fee is 10% of the 
one-time ad cost shown above. Special requests 
will be billed to the advertiser and/or agency at 
the thensprevailing rates 

| 
Box Service 
Available for all ads. the cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolicated in our office and promptly mailed 
directly toyou. © 


Closing Date 
The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No acs can be cancelled after 
the closing date. 


Send all copy, correspondence, production 
materials anc payments to: 


ARCHIVES 


Otolaryngology- 
Head & Nec 
Surgery 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
&D0-237-9851 æ 813-443-7666 





Professional Opportunities 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. For 
further information call: (800) 283-8321, Extension 
5705. Or send curriculum vitae to: Brenda Lewis, 
Meadville Medical Center, 1034 Grove Street, Mead- 
ville, PA 16335. 


BC/BE OTOLARYNGOLOGIST to join three board- 


certified otolaryngologists (one to retire soon) in a 
multi-specialty clinic of over 190 physicians in 26 
divisions. This position offers an opportunity to step 
into a ready made, high surgical volume practice 
with excellent salary (range of $110,000-$120,000 
which is negotiable for physicians with experience), 
benefits, paid malpractice insurance, and buying in 
is not required. Dakota Clinic has the latest in techno- 
logical equipment, i.e. CT and MR scanning, ABR, 
etc. Contact: Dr. John L. Hicks, Director, Recruiting 
Division, Dakota Clinic, Ltd., P.O. Box 6001, Fargo, 
ND 58108. (701) 280-3338 or (701) 280-8520. 


OBERLIN, OHIO multi-specialty group seeks 


BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 
44074. 


All eiassified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 





Professional Opportunities 


EIGHT, NEW ENT OPENINGS. Sroup, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call: HealthSearch USA, 
(800) 899-2200. 1270 East Broadway, Suite 213, 
Tempe, AZ 85282. 


NEW ENGLAND 
SEA COAST COMMUNITY 


A fully accredited 130-bed hospital located 1% 
hours from Boston seeks a Doard-certified/ 
-eligible otolaryngologist who is interested in pri- 
vate fee-for-service practice. Caverage available. 


Financial assistance provided Great beaches, 
sailing and fishing. Excellent schools in a safe, 
wholesome environment. Call er send CV to: 


PRESIDENT 


FALMOUTH HOSPITAL 
100 TER HEUN DRIVE, FALMOUTH, MA 02540 


OTOLARYNGOLOGIST —Prermer fee-for-service, 
52-year-old multi-specialty gromp in central New 
York seeks BC/BE otolaryngologist to join existing 
department. Guaranteed salary»with two years to 
shareholder status. Cost acccunted production 
incentive formula. Reply: Box #412, c/o AOTO. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, _____, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 


OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 


gram in western Massachusetts. 


NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


= Competitive salary and benefit programs. 

= Membership in a 35-physician group. 

m Rapidly growing prepaid membership. 

m An environment that encourages innovative approaches to 


health care delivery. 


Group paid full coverage malpractice insurance. 
Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 

Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road @ P.O. Box 4011 ™ Farmington, CT 06034-4011 


An equal opportunity/affirmative action employer 
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Professional Opportunities 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


North Platte, Nebraska 
Otolaryngologist needed to join busy 
general BC otolaryngologist. Opportunity 
to develop own “niche”; affiliate with pro- 
gressive 130-bed, medical referral center 
with patient base of 100,000. Current ENT 
also flies to satellite clinics within the 


region and has purchased another plane 


to accommodate new partner (pilot pro- 
vided or learn to fly). Enjoy recreational 
activities of nearby lakes, excellent hunt- 
ing and fishing; snow-skiing within easy 
driving distance. Call or send CV: 
Marcia Norrie 
Great Plains Regional Medical Center 
601 West Leota, North Platte, NE 69101 
(800) 762-7090 


OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corvallis, 
OR 97330. 


BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 
(501) 782-2071. 











Professional Opportunities 


BC/BE OTOLARYNGOLOGIST — Excellent oppor- 
tunity to join expanding two-person practice in Pitts- 
burgh, Pennsylvania. Established general ENT prac- 
tice is affiliated with two major teaching hospitals 
and includes high-volume head and neck oncologic 
and reconstructive surgery. Interest or fellowship 
training in neurotology a plus. Convenient access to 
excellent schools and quality affordable housing. 
Please reply to: Kelly McMahon, Daniel Stern and 
Associates, Suite 240, 211 North Whitfield Street, 
Pittsburgh, PA 15206. (800) 438-2476 or (412) 
363-9700. 


MAINE COAST — Private practice with cross cover- 
age for well-qualified, motivated otolaryngologist to 
affiliate with 106-bed, modern, medical referral cen- 
ter. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 













Otolaryngology /Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 
Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 
New facilities, “state-of-the-art” equipment, re- 
search opportunities, and support available. Send 
CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 
WVU Health Science Center 
Morgantown, WV 26506 ¢ Or call: (304) 293-3457 


ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851. 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 


is located in a modern, 


300-bed hospital. The 


community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. 
Business 


Langlois 
Manager 


425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 


For 

All 

The 

Right 
Reasons... 


Dedicated physicians, 
state-of-the-art sup- 
port, financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
Invites you to share 
your skills and be- 
come apart ofa - 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 
ceptional practice op- 
portunity. 


To find out more. 
contact.. 


Sioux Empire 
Medical Center 


Carl Hinson 

1200 S. Euclid Ave. 
Suite 320 MB1 
Sioux Falls, SD 57105 
1-800-468-3333 





NATIONAL INSTITUTE 
on DEAFNESS 
and OTHER 
COMMUNICATION 
DISORDERS 


Announces 


Study of 
Unilateral Vocal 
Fold Paralysis 


The NIDCD is seeking 
patiemts with unilateral 
vocal fold paralysis of any 
etielogy to pæticipate in a 
comprehensive study on 
laryngeal innervation and 
motor cantroL Injectable 
collagen as an implant 
material for vocal fold 
augmentation will also be 
evaluated. 


Patients who are accepted 
into the stedy will be 
previdec travel expenses 
and accommedations. All 
evaluation amd treatment 
procedures are without 
charge. Participants should 
be in good health and 
between 21-70 years of 


age. 


For more in ormation or 
patient referral, please 
contact: 


Christy L. Ladlow, Ph.D. 
cr 
Karen Rhew, M.D. 
NIDCD, Speech and 
Voice Unit 
Bidg. 10, Room 5D-38 
$000 Rocxville Pike 
Bethesda, MD 20892 
Tel: (301) 496-9365 or 
(301) 496-7492 
Fax: (301 480-0803 





-Professional Opportunities 


OTOLARYNGOLOGIST—BC/BE for full-time 
VAMC position in beautiful Phoenix, Arizona. Active 
ENT position involves training of surgical residents. 
Direct inquiries and CV to: Gerald L. Schmitz, MD, 
Carl T. Hayden VA Medical Center, 650 East Indian 
School Road, Phoenix, AZ 85012. (602) 222-6426. 


NORTH CAROLINA/SANDHILLS AREA — Seek- 
ing BE/BC otolaryngologist to join busy, solo prac- 
tice. Fully equipped, general ENT, facial plastics, 
HNS, full audio/vest testing. Contact: William C. 
Leliever, MD, 1911 KM Wicker Drive, Sanford, NC 
27330. (919) 774-6829. 






— CONNECTICUT — 
Otolaryngologist — BC/BE to join busy, four 
member general otolaryngology group. Com- 
petitive salary and solid pension benefits. 
Modern 300 plus bed hospital. Shoreline 
community — great family area/schools. 
Direct inquiries and CV to: 


Box #414, c/o AOTO 


SOUTHERN CALIFORNIA: Head & Neck Surgeons. 
Career opportunities available in both major metro- 
politan and suburban areas with the nation’s largest 
physician-managed partnership. We offer an out- 
standing compensation/benefits package and the 
collaborative support of knowledgeable colleagues 
in multi-specialties. For more information, send 
your Curriculum vitae to: Irwin P. Goldstein, MD, 
Associate Medical Director, SCPMG, Department 
098, Walnut Center, Pasadena, CA 91188-8013. Or 
call: (800) 541-7946. 


MAINE COAST Otolaryngologist: Private practice 
for well-qualified, motivated, ENT physician. Guar- 
anteed cross coverage. Office space with new 
equipment. Affiliate with 106-bed, medical referral 
center. Live and work in beautiful and desirable 
coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680. 



















Otolaryngologist 


Suburban Heights Medical Center, 
a 55 physician multi-specialty group, 
is seeking a board-certified or board- 
eligible otolaryngologist to join an 
established practice. 

Comfortably located near Lake 
Michigan, Chicago's southern suburbs 
offer an escape to peaceful, quiet, estab- 
lished communities, yet close enough to 
the city for families to experience the 
recreational, cultural and educational 
opportunities offered there. 

Facility imcludes outpatient surgery 
center with general anesthesiology, 
radiology with CT scan and MRI, in- 
office audiologist, and is adjacent to 
nursing home. 


Outstanding salary and benefit 
package leading to partnership in this 
thriving practice offered. Send CV to: 


Steven Horowitz, MD 


Suburban Heights 
Medical Center, S.C. 


333 Dixie Highway 
Chicago Heights, Illineis 60411 
(708) 756-0100 





THE PERMANENTE MEDICAL GROUP 
NORTHERN CALIFORNIA 


The Permanente Medical Group, the largest multispecialty group 


QUALITY 


practice in the U.S., is undergoing explosive growth in its Northern 


California region: the San Francisco Bay Area, Sacramento and the 


Central Valley. Our rapid increase in membership hascreated 


STABILITY 


practice opportunities throughout the region for additional 


BC/BE Otolaryngologists. 


Our physician-managed group is part of the comprehensive 


LEADERSHIP 


Kaiser Permanente Medical Care Program. As a TPMG physician, 


you have access to the latest medica! technology and resources, the 


support of colleagues in all subspecialties — and theopportunity 


GROWTH 
a practice. 


to provide excellent health care without the burdens of managing 


TPMG offers many benefits: scheduled time off with eross-coverage 


SUPPORT 


provided by your colleagues, malpractice insurance, a substantial 


retirement program and special arrangements for physicians 


transferring from established practice. Please call orsend CV to: 


REWARDS 


The Permanente Medical Group, Inc., Richmond Prescott, M.D., 


Physician Recruitment Services, AENT-11486, 1814 Franklin, 
áth Floor, Oakland, CA 94612. (800)777-4912. EOE 


KAISER PERMANENTE 
Good People. Good Medicine. 
































Fhan 


OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
Western Michigan 


Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Close to Lake Michigan and 
other outdoor recreational 
activities. 


Kent Otolaryngology 
Associates, P.C. 


P.O. Box 1983 
Grand Rapids, MI 49501 


Phone: (616) 459-8860 





Otolaryngologist 


VIRGINIA 


Opportunity in southwest 
Virginia for otolaryngologist 
to provide services to 
medical service population 
of 55,000. 


Solo practice with guaran- 
teed time off. Newly 
expanding pediatric serv- 
ices. New office building 
location. Very competitive 


financial package available. 


Beautiful mountain plateau 
area in Virginia with large 
lake. Nearby universities 
offer educational, cultural 
and athletic opportunities. 


Contact: 


Medical Staff Recruitment 
PULASKI 

COMMUNITY HOSPITAL 
P.O. Box 759 

Pulaski, VA 24301 

(703) 980-6822 





Professional Opportunities 


MARYLAND — Progressive community hospital 
serving population of 140,000 seeks BC/BE otolar- 
yngologist to establish a practice in growing area 
outside Baltimore. Cross coverage, financial pack- 
age available. The area offers historic towns, rolling 
hills, numerous Cultural and recreational opportuni- 
ties, excellent school systems and the opportunity 
to build or buy your dream home. Hospital offers 
CO, and YAG lasers, well equipped OR with ENT 
microscope, and lots more. Come join the excite- 
ment! Send CV to: Linda Harder, Vice President, 
Carroll County General Hospital, Memorial Avenue, 
Westminster, MD 21157. 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong refer- 
ral base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,000; a grow- 
ing area with new businesses and stable economy. 
Located in central California near Sequoia Nationa! 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced 
Good schools, many community activities and 
abundant recreation including golf, tennis, moun- 
tain and equestrian activities. Easy access to all Cali- 
fornia's major metropolitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 


VIRGINIA/NORTH CAROLINA/GEORGIA: Loca- 
tions include Chesapeake Bay in Virginia; Washing- 
ton, DC suburb; central North Carolina and popular 
Georgian medical community. Single-specialty 
groups, multi-specialty groups, solo opportunities. 
Modern facilities. Send vitae: Janet Clayton, AM 
Care Physician Search, Department AO, P.O. Box 
2816, Durham, NC 27715. (800) 477-0600. 








PLEASE NOTE— Address replies to box number 
ads as follows: Box number, — c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





UNIVERSITY o 











Contact: 
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LLELLE 


PENN 


PENNSYLVANIA 


Equal opportunity/affirmative action employer 


Tee eee 


OTOLARYNGOLOGIST 


Head and Neck 
Surgeon 


To join three otolaryngologist 
practice. 


O Full range of 
otolaryngology. 


O Excellent family oriented 
community. 


O Progressive sophisticated 
medical community. 


O Surprising cultural 
activities. 


O Practice limited only by 
ability and energy. 


James R. Flynn, MD, MS, FACS 


P.O. Box 2845 
Cedar Rapids, lowa 52406 


(319) 365-9479 


PUTER LER CC 








Clinical Electrophysiologist 


The Department of Otorhinolaryngology: Head and Neck 
Surgery, University of Pennsylvania School of Medicine seeks a 
Ph.D. clinical neurophysiologist. The applicant must have 
demonstrated expertise, at least five years experience and 
referred publications in multimodality evoked potentials, with 
specialized expertise in intraoperative and intensive care moni- 
toring of evoked potentials and quantitative EEG. Expertise in 
topographic brain electrical activity mapping is required. 


David W. Kennedy, M.D. 

Chairman 

Department of Otorhinolaryn- 
gology: Head and Neck Surgery 

University of Pennsylvania 
Medical Center 

5 Silverstein 

3400 Spruce Street 

Philadelphia, PA 19104 


NORTHERN CASIFORNIA 


The Permanente Meical Group, a growing 
muiispecially group, 4s recruiting physicians 
in a variely of specialties for positions 
throughout our bea:tiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, ana the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently.availabie for a full time 
staff otolaryngologist n our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 

Members of our large, multispecialty group 
earn a highly compettive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 

To inquire about tha and other openings 
with our successful, growing medical group, 
send CV io; Richmona Prescot, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc., 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4999. We are an equal 
opponunity employer 


@® 
BY 
KAISER PERMANENTE 


Good People. God Medicine. 


SQUTHERN CALIFORNIA 
Otolaryngologist 
— Private Fractice — 


A very successful, growing 
ENT practice is looking for 
an associate or partner. 
Attractive location in an area 
of about 250,000 
that is becoming a bedroom 
community for Los Angeles. 


Located next to a modern, 
300+ Ded hospital. 
Surgery oriented practice with 
a high net ncome. 


For confidential information, 
eontact: 


Gary Schaub 
P.O. Box 59155 
Portland, Oregon 97201 


(503) 223-4357 





Professional Opportunities 


ARIZONA — Thomas-Davis Medical Centers, PC, a 
rapidly expanding multi-specialty group practice of 
150 plus physicians has otolaryngology positions 
available in Tucson. Excellent benefits and profit 
sharing program. Guarantee for first two years, plus 
incentive. Early shareholder. Fee-for-service, and 
physician-owned HMO. Must be BC or BE. Call or 
write: Bill De Long, (800) 658-9166 at Thomas-Davis 
Medical Centers, PC, P.O. Box 12650, Tucson, AZ 
85732. 


— OTOLARYNGOLOGIST — 
Board-certified/board-eligible physician 
interested in adult ENT to join busy single 
practice. New office. Hospitals offer nasal 


endoscopy, CO, and Yag lasers. 
Please send CV to: 


Frances B. Ehart 
Suite 17, 1701 Augustine Cut-Off 
Wilmington, DE 19803 





MDResources, Inc. — New York Capital District: 
Progressive, state-of-the-art hospital is seeking a 
BC/BE otolaryngologist ‘or its community, which is 
underserved by this specialty. Outstanding financial 
package, Academic affiliation with leading medical 
school available. This family oriented community 
boasts of excellent housing values, neighborhood 
schools and a full range of recreational and cultural 
activities. The area offers the best of both worlds — 
easy, convenient, small-town living with easy access 
to the big city. Contact: Ruth Koch (800) 327-1585. 


NEED A DOCTOR? For the most comprehensive 
coverage to specific specialties and select sub- 
specialties, put your recruitment ad in an AMA spe- 
Cialty journal. We target your ad to the physician 
you want. To schedule your ad call our “Classified 
Advertising” office: (800) 237-9851. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





GUTHRIE 


Guthrie Clinic 
Otolaryngologist 


QUALITY OF LIFE 
COVERAGE — POTENTIAL 


Southwestern hill country setting 
offers a BE/BC otolaryngologist a 
unique opportunity to associate with 
regional leaders and develop an 
outstanding practice while enjoying 
a quality of life that most only 
dream of someday retiring to. 
Abundant hunting, fishing and rec- 
reation is available as well as total 
medical staff support and a generous 
financial package. 


For more information on this 
opportunity call Gerry Weipert 
or Roger Hamilton at 

(800) 876-0500 or 

(214) 444-2200. 


Or send your CY to: 


Merritt, Hawkins & 


Associates 

222 West Las Colinas Boulevard 
Suite 1920 

Irving, TX 75039 


Please reference 791. 





Board Certified/Eligible Otolaryngologist needed as associate to 
join an active 3 physician Section of Otolaryngology, practicing all 
aspects of modern otolaryngology. This 230 physician multi- 
specialty clinic serves as a referral center for surrounding areas of 
northeastern Pennsylvania and the southern tier of New York 


State. 


Affiliated with progressive 366 bed hospital. State-of-the-art diag- 
nostic and operative equipment available. Medical school teaching 
affiliation provides a stimulating environment. Area prevides at- 
tractive living conditions with ample seasonal recreation opportu- 
nities. Easy access to major metropolitian areas. Excellent salary 


and fringe benefits. 


Respond with curriculum vitae te: 


Donald R. Weaver, M. D. 
Medical Director 

Guthrie Clinic 

Sayre, Pennsylvania 18840 
717-888-5858 


A member of the Guthrie Healthcare System 























Look at health care 
from our point of view. 


The physicians who practice at 
Group Health are here because quality of 
life is just as important to them as the 
quality of their work environment. 

They enjoy being part of a highly 
respected health care organization as 
much as they like living in one of the top 
areas in the nation. 

If you like our point of view, we 
invite you to call us toll-free at (809) 
543-9323 for more information about 
career AESi at Group Health. 


ate Health 


of Puget Cooperative 









© 1990 Group Health Cooperative of Puget Sound. All rights reserved. EOE M-F-V-H 





Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otcl- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Pediatric 


Otolaryngology 
Resident Rotation 


Opportunity 
CHILDREN'S 
HOSPITAL 


Los Angeles 
California 


Specialized training is available 
in pediatric broncho- 


Reach 
12,696 
Otolaryngologists 


If you are 
searching for 
a qualified specialist... 


We Target 
The Physician 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 


You Want! 


The June issue 
of the Archives 
of Otolaryngology closes 
April 25th. 


Call us today 
to reserve your space. 


800-237-9851 
813-443-7666 


ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


OM 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children’s Medical Center 
Memphis, TN 38103 


esophagoscopy under the 


direction of Jerome Tnompson, 


MD, Acting Head, Dwision of 
Otolaryngology. Immediate 
openings available. Living 


quarters provided. Paid stipend 


for PG-III or IV Level; 1-3 
month rotations. 


Kindly responc to: 


4650 SUNSET BOU_EVARD 
BOX 58, LOS ANGELES 
CALIFORNIA 90027 
(213) 669-4667 








Professional Opportunities 


CENTRAL MIDWEST, busy two person practice 
seeks third certified boarc-eligible otolaryngologist 
to join practice. Opportunity in beautiful 40,000 
population town with drawing area in excess of 
250,000. State-of-the-art hospital and office facilities 
for full ENT specialty practice. Generous salary with 
full benefits and bonuses with partnership in two 
years. Equal opportunity employer. Call or write: 
Central Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: (913) 
823-7225. 


ATTENTION PHYSICIAN RECRUITERS. The 
“Classified Advertising” sections now in all nine 
AMA Specialty Journals target the physician you 
want. These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851. 





ONE YEAR 
OTOLOGY /NEUROTOLOGY 
FELLOWSHIP 
AVAILABLE 













Sponscred by 


Ths Birmingham 
Ear Institute 
(a nonprofiffoundation) 









Fellowships 







CLINICAL FELLOWSHIP 
IN OTOLOGY 


A one year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 






nd inauiries to: 


Robert L Baldwin, MD, F.A.C.S. 
President 






The Birmingham Ear Institute 


Suite 502 
2700 16th Avenue South 
Birmingnam, Avabama 35205 






oto-neuro surgical center. A stipend and 
insurance package is available. 
Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 









Avcilable July 1, 1991 






Recruitment for 


Head and Neck Oncology Surgeon 


Position became available December 1990 


UNIVERSITY OF TEXAS SYSTEM 
M.D. ANDERSON CANCER CENTER 


Positionavailabie for a full-time assistant professor in the Department of 
Head and Neck Surgery, University of Texas M.D. Anderson Cancer Center 
in the Medical Center of Houston, Texas. The position offers excellent 
Opportunities far clinical and academic growth in the field of head and 
neck oncologic surgery. The opening for this position is immediate. 


Candid=e mus: have experience in head and neck surgical oncology. 
Subspeqializatien training preferred but not mandatory. 


Interested candidates please send curriculum vitae to: 


M.D. ANDERSON CANCER CENTER 


Department of Head and Neck Surgery 
Actentior: Helmuth Geopfert, MD, Professor and Chairman 


1515 Holcombe Boulevard @ Houston, TX 77030 
FAX 713) 794-4662 è For more information call: (713) 792-6920 


The University of Texas M.D. Anderson Cancer Center 
is an equal employment opportunity employer. 








Fellowship 


in 
Head and Neck 
Oncologic 
Surgery 


Beginning July 1991 


This is a one-year 
Clinical Fellowship 
approved by the 
Joint Council for Approval 
of Advaneed Training 
in Head and Neck 
Oncologic Surgery. 


Address inquiries to: 


Jesus E. Medina, MD 
F.A.C.S. 


UNIVERSITY OF 
OKLAHOMA 
Department of 
Otorhinolaryngology 


P.O. Box 26901 
Oklahoma City, OK 73190 





Faculty Positions 


FULL-TIME ACADEMIC POSITION, Department of 
Otolaryngology, University of Tennessee, Memphis: 
The department has a positiom at the Instructor/ 
Assistant Professor level for an individual dedicated 
to both clinical and research actwities. Most appeal- 
ing should be the flexibility to explore specific clini- 
cal interests in a large and varied population base 
and the commitment of the Department to help sup- 
port a meaningful research effort. Other benefits 
include a progressive medical community, new and 
attractive practice facilities and a competitive salary. 
Candidates should be graduates of an accredited 
residency training program and preferably board- 
certified. Fellowship training is preferred but not 
required. The University is an EEO/AA/Title |X/Sec- 
tion 504/ADA employer. Send ‘nquiries to: Neal S. 
Beckford, MD. Assoeiate Professor and Acting 
Chairman, 956 Court Avenue, 3226, Memphis, TN 
38163. 


Medica! Equipment/ Supplies 


STORZ MAXI-G2 MSR examination chairs with att- 
ached SMR solar lite $2,000 eaeh. Ten office chairs; 
4 foot by 2 foot double-tiered stainless steel rolling 
table; and 4 foot long ENT cabinet with suction. 
Burton Jaffe, MD, 25 Boylston Street, Suite 112, 
Chestnut Hill, MA 02157. (617) 738-0230. 





Computers/ Software 


AMERICAN MEDICAL SOFTWARE'S Medical 
Office Management, Office Billing, Electronic 
Claims, Bar Coding, and Medical Records Systems 
feature easy installation-operation, advanced capa- 
bilities, and toll free support. For information, call: 
(800) 423-8836. 





PLEASE NOTE—Adéeress repiies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








AR? 


ACADEMIC POSITIONS AVAILABLE 


5 assistant/associate professor level positions are available 
to expand the clinical and academic functions of an established training 
program in Otolaryngology - Head and Neck Surgery. 


Those disciplines being recruited are 


Otoneurology • Laryngeal Surgery • Microvascular Surgery 
Pediatric Otolaryngology • Facial Plastic Surgery 


All positions will be structured to include 
dedicated research time as well as Clinical activity. 


Please send letters and curriculum vitae to: 


Charles W. Cummings, M.D. 
Professor and Chairman 
Department of Otolaryngology-Head and Neck Surgery 
The Johns Hopkins University 
School of Medicine, Carnegie 466 
600 North Wolfe Street 

Baltimore, Maryland 21205 


ACADEMIC 
POSITION 


University of California, Davis 


School of Medicine 
The Department of Otolaryngology is seeking a 
full-time scientist with expertise in vestibular 
physiology and disorders. A strong interest in 
laboratory research combined with the ability 
to Oversee and maintain a clinical vestibular 
laboratory are required. Academic rank is 
Assistant/Associate Adjunct Professor. 


Qualifications include: A PhD degree in ves- 
tibular sciences with postdoctoral training in 
sciences related to the vestibular system. 


Responsibilities include: Development of a 
research laboratory with extramural support, 
oversight of a clinical vestibular laboratory at 
UCDMC, and teaching of medical students and 
postdoctoral students. 


Send curriculum vitae, publications list, and the 
names and addresses of five references to: 
Richard A. Chole, MD, PhD 
Professor/Chair 
Department of Otolaryngology 


2500 Stockton Boulevard 
Sacramento, CA 95817 @ (916) 734-3382 


Applications not accepted after May 30, 1991. 


The University of California is an affirmative 
action/equal opportunity employer. 


We Target The Physician 
You Want! 


The Archives of Otolaryngology’s classified recruitment section will deliver 
your message to exactly your target audience — all otolaryngologists and head 
and neck surgeons. A total specialized physician audience of over 12,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next avail- 
able issue is June which closes Thursday, April 25th. For complete advertising 
rate information, please see the first page of this section. 


ORDER FORM 


Insert my ad 
Place my ad under the heading —— 


Enclosed is my check for $ __ 
of my advertising schedule. 


Institution — 


times, beginning with the 














Contact Person 
Address __ 














SD oii 


Telephone Number 


a o S = 

















Authorized Signature _ 





Send all copy and payments to: 


ARCHIVES 


Classified Department 


Otolaryngolo Y- P.O. Box-1510, Clearwater, Florida 34617 


Head & Nec 
Surgery 


(800) 237-9851 O (813) 443-7666 





b 





“The AMA is an organization that is 
interestec in every single aspect of my 
life as a physician, from education to tort 
reform. And the AMA has played a lead- 
ing role in issues such as smoking and 
drug abuse. 

“The crganization has never lost sight of 
what I think its primary goal is: to improve 
the publie health. And they do that in 
terms of providing information and repre- 
sentation not only to the profession, but to 
the public. 

“I thinx that doctors who don’t belong 
don't realize it, but they benefit every day 
from actions that the AMA is taking.” 

Join Lr. Charles H. Epps, Jr., Dean of 
Howard Jniversity College of Medicine, in 
the AMA Call this toll-free number now. 


Lo00-AMASZ211 | 
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American Medical Association €) 














RYNATAN' a 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 
B.1.D. 


RYNATAN-S 2. 


PEDIATRIC SUSPENSION 


A 
Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tanmate, 12.5 mg. 6 











Description RYNATAN?® is an antihistaminic’decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 
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Contraindications RYNATAN is contraindicated for newborns, nursing mathers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
Caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol orother CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
Capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 

Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age —5to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (‘to 1 teaspoonful); 
Children under two years of age — Titrate dese individually 


How Supplied RYNATAN*® Tablets: Buff, capsule-shaped, compressed tablets 
in bottles of 100 (NDC 0037-0713-92) and bottles of 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104°F). 

RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-—30°C (59°F—86°F); protect from freezing. 

*Patent Pending 


RYNATAN®-S is RYNATAN® Pediatric Suspension either in a 4 fl oz unit of use container 
with a 10 mL calibrated oral syringe (patent pending) or in a 15 mL sample container. 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


W. WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
A Cranbury, New Jersey 08512 


Printed in U.S.A. Rev. 6/88 





For Rhinorrhea and Congestion’ 


Multi-Patient 
Prescription 


¢B.1.D. Titratable Tablets 
¢B.1.D. RYNATAN'’-S* 


RYNATAN =: 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


*“RYNATAN#®-S is the combination of RYNATAN® Pediatric Suspension either in a 
4 fl oz unit of use container with a 10 mL calibrated oral syringe (Patent Pending) 
or in a 15 mL sample container. 


tWhen used for symptomatic relief of coryza and nasal congestion in allergic rhinitis 
or the common cold. 


Please see the following page for prescribing information. 


- 


e Convenient Oral Syringe — 
e By Prescription Only 


RYNATAN- 3 in 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
© 1991 Carter-Wallace, Inc. W. 


4 Cranbury, New Jersey 08512 





ARCHIVES 





OF 


@) Otolaryngolog y 


-= Head & Neck 
Surgery 
o a a ct 


Access to Health Care in the United States 
B. J. Bailey 

















Do Otolaryngologist—Head and Neck Surgeons and/or 
Chemotherapy Have a Role in the Treatment of 


Head and Neck Cancer? 
D. E. Schuller 


—— r ee OA S 


The Lower Trapezius Island Musculocutaneous Flap Revisited: 
Report of 45 Cases and a Unifying Concept 


of the Vascular Supply 


M. L. Urken, R. K. Naidu, 
W. Lawson, H. F. Biller 


' “es 
= x 3 
Official publication for American Academy of Facial Plastic and Sy 
Reconstructive Surgery, Inc, American Society for Head and Neck Surgery =s z. 
and American Society of Pediatric Otolaryngology Bi e, 


Volume 117, Number 5 


American Medical Association 
Physicians dedicated to the health of America 





TAKE THE 
WINNING ROAD 
































HOW MANY UNITS 
OF BECONASE 
CAN YOU FINB? 


Take a closer look. 

How many units of BECONASE 
(compact actuator, aqueous, 
and refill forms) caa you find 

on this page? Send answers 

by 6/15/91 to BECONASE 
DRAWING, c/o A&H, W104, 
Five Moore Drive, Research 
Triangle Park, NC 2/709, or 
ask your A&H representative 
for entry card. Each correct 
answer will make yeu eligible 
for grand-prize drawing of a 
$3,000 contribution in your 
name to the health-care charity 
of your choice. Winners will be 
notified by 7/1/91. Hint: there 
are between 1 and 50 units 
shown. Enter as many 

times as 
you like. 


(BECLOMETHASONE DIPROPIONATE, USP) 
An: NASAL SPRAY 0,042%t 


(BECLOMETHASONE DIPROPIONATE, MONOHYDRATE) 


* The drawing is open only to licensed physicians residing in the United States. Employees of 
Allen & Hanburys or Glaxo Inc., their families, and Glaxo’s affiliates, subsidiaries, and 
advertising and promotion agencies may not 
enter. This offer is void where prohibited and is Allen E Hanburys 
subiect to all federal, state, and local laws. DIVISION OF GLAXO INC 

T Calcul ted mn the driec basis a world leader in respiratory care 
Calculated on the dried basi Hee NC 27709 
BSE358 Printed in USA January 1991 








The only oral antibiotic indicated for sinusitis 


Prescribe 





First-line for all the right reasons 


3 SB 
“Please see brief summary of prescribing information on 
adjacemt page. Clinical success rate for sinusitis was greater SmithKhne Beecham 


than 99%. Datason file, Medical Department, 


Pharmaceuticals 
SmithKline Beecham Pharmaceuticals. 


©SmithKline Beecham 199] Philadel shia, PA 19101 


= 


Brief Summary of Prescribing Information 


AUGMENTIN croiiiioviooepocssin 


Indications and usage: Augmentin is indicated in the treatment of infections 
caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory Infections caused by 8-lactamase-producing strains of 
Hemophilus influenzae and Branhamelia catarrhalis. __ 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamelia catarrhalis 
Sinusitis Caused by B-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 
Skin and Skin Structure Infections caused by 8-lactamase-producing strains 
of Staphylococcus aureus. E. coli, and Klebsiella Spp 
Urinary Tract Infections caused by 8-lactamase-producing strains of E. coli 
_ Klebsiella spp. and Enterobacter sop 
While Augmentin is indicated only for the conditions listed above. infections 
caused by ampicillin-susceptible organisms are also amenable to Augmentin 
treatment due to its amoxicillin content. Therefore. mixed infections caused by 


ampicillin susceptible organisms and 5-lactamase-producing organisms Suscep- 


tible to Augmentin should not require the addition of another antidiotic 


Bacteriological studies, to determine the causative organisms arid their suscepti- 


bility hy Augmentin, should be performed together with any indicated surgical 

procedures. 
Therapy mey be instituted prior to obtaining the results from bacteriological 

and susceptibi 

bility to Augmentin when there is reason to believe the infection may involve 

any of the &-lactamase-producing organisms listed above. Once the results are 

known. therapy should be adjusted, if appropriate j 

Contraindi s: A history 0 allergic reactions to any penicillin is a contraindication 

WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 

ANARH CICO REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 


ENICILLIN THERAPY. ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL- 


toxicity of the penicillin group of antibiotics, periodic assessment of organ 
S 
able during prolonged therapy 
A high percentage of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus. ampicillin class antibiotics should not be administered 
to patients with mononucleosis 

he possibility of superinfections with mycotic or bacterial painogers shouid 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida). the drug should be discontinued and/or appropriate 
Ad instituted. 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin. 


The concurrent administration of allopurinol and ampicillin increases substan- 


tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the A abet erp present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 
Augmentin should not be co-administered with Antabuse® (disulfiram) 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have not been pom to evaluate carcinogenic or mutagenic potential 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doSes up to ten (10) times the human dose and have revealed no evidence 


of impaired fertility or harm to the fetus due to Augmentin. There are, however. 


no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response this drug 
should be used durin pregnancy only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone. frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of Augmentin in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk therefore 
Caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%) 
nausea (3%), Skin rashes and urticaria (3%), vomiting (19%) and vaginitis (1%) 

The overall incidence of side effects. and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include 
abdominal discomfort, flatulence and headache 

Mis following adverse reactions have been reported for ampicillin class 
antibiotics 


Boo Diarrhea, nausea, vomiting, indigestion, gastritis, stomatitis. glossitis 
ack hairy tongue, enterocolitis and pseudomembranous colitis 


Hypersensitivity reactions: Skin rashes, urticaria, angioedema, serum sickness- 
Tike reactions (urticaria or skin rash accompanied by arthritis/arthralgia. myalgia. 


and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome) 
and an occasional case of exfoliative dermatitis have been reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 


corticosteroids. Whenever such reactions occur the drug should be discontinued. 


unless the opinion of the physician dictates otherwise. Serious and occasional 
ibe hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 
rings) 
iver: Fy moderate rise in SGOT, SGPT. AST, and/or ALT has been noted in patients 
reated with ampicillin class antibiotics including Augmentin. The significance of 


these findings is unknown. As with some other mpeg and some cephalo- 
y. 


sporins, hepatic dysfunction has been reported rarely, with the predominant effects 


being cholestatic, hepatocellular. or mixed cholestatic-hepatocellulat Signs/symp- 


toms may appear during or after therapy and they resolve completely over time. 
Hemic and Lymphatic Systems: Anemia, thrombocytopenia, thrombocytopenic 
plo eosinophilia, leukopenia and agranulocytosis have been reported during 
herapy with penicillins. These reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A cos thrombocytosis 
was noted in less than 1% of the patients treated with Augmentin 
Centra! Nervous System: Reversible hyperactivity, agitation, anxiety, insomnia 
contusion, behavioral changes, and/or dizziness have been reported rarely 
Dosage: Adults: The usual adult dose is one Augmentin 250° tablet every 
eight hours. For more severe infections and infections of the respiratory tract, the 
dose should be one Augmentin ‘S00’ tablet every a a hours 

Since both the Augmentin ‘250’ and ‘500’ tablets contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two Augmentin ‘250’ tablets 
are not equivalent to one Augmentin ‘500° tablet. Therefore, two Augmentin 
‘250° tablets should not be substituted for one Augmentin ‘500’ tablet for 
treatment of more severe infections. 
Children: The usual dose is 20 mg/kg/day. based on amoxicillin component, in 
divided doses every eight hours. For otitis media, sinusitis and other more severe 


infections. the dose should be 40 mg/kg/day, based on the amoxicillin component. 


in divided doses every eight hours. Also available as Augmentin ‘125° and 
'250' chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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Thick mucus can significantly 
-increase the pain and discomfort of 
sinusitis. When thick mucus 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients’ relief by increasing the 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the 
sinuses. And ORGANIDIN is 
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your choice. 
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INDICATIONS AND USAGE 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 


emphysema, cystic fibrosis, chronic sinusitis, or after surgery to help prevent 1 } meetings 14-2 ji 
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CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 

The human fetal thyroid begins to concentrate iodine in the 12th to 14th 


week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 


without hypothyroidism) with the potential for airway obstruction. If the patient : ann! i 
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Children: Up to one-half the adult dosage, based on the child's weight. 
HOW SUPPLIED 
ORGANIDIN is available as: 
Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 
Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 
Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
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@ SUPRAX: the most potent oral cephalosporin in vitro’ against 
3-lactamase+ pathogens’ 


SUPRAX: produces bronchial concentrations at least 6 times 
higher than the MIC,, of common respiratory pathogens? 


SUPRAX: attains outstanding clinical efficacy — cured/ improved 
96% of otitis media cases? and 95.8% of bronchitis cases’ 


SUPRAX: an alternative to traditional therapy in cases of 
pharyngitis/tonsillitis. Once-daily dosage enhances compliance 


SUPRAX: best tasting oral antibiotic suspension 
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UPRAX Suspension is admmistered as a single dose of 8 mg/kg once daily or, 
preferred, in equally dividee doses bid. SUPRAX Tablets are administered as a 
ingle 400 mg dose once daily or, if preferred, in equally divided doses bid. 
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SUPRAX HAS BEEN USED SAFELY 
IN OVER 17 MILLION PATIENTS 
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References: 1. Nash DR, Flanagan C, Steele LC, et al. Comparison of the activity of cefixime and activities of 
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BRO-2 and Haemophilus influenzae. Antimicrob Agents Chemother. 1991 -35:192-194. 2. Baldwin DR, 
Andrews JM, Ashby JP, etal. Concentrations of cefixime in bronchial mucosa and sputum after three oral 
multiple dose regimens. Thorax. 1990; 45:401-402. 3. McLinn SE. Aclinician’s perspective of acute otitis 
media in children. In: The tly Ar Treatment of Otitis Media. Lederle Laboratories: 1990. Data on file, 
Lederle Laboratories, Pearl River, NY. 4. Verghese A, Roberson D, Kalbfleisch JH, et al. Randomized 
comparative study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis. 
Antimicrob Agents Chemother. 1990;34:1041-1044. 5. Ruff ME, Schotik DA, Bass JW, etal. Antimicrobial 
drug suspensions: a blind comparison of taste of fourteen common pediatric drugs. Pediatr Infect Dis J. 
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SUPRAX® cefixime/Lederle 


BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative 
strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase positive), 
and Streptococcus pyogenes .” 

Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL 
STUDIES section 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneumoniae 
and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its suscep- 
tibility to SUPRAX. Therapy may begin while waiting for study results and may be adjusted 
when results are known 

Pharyngitis and Tonsillitis caused by S pyogenes 
Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, includ- 
ing the prophylaxis of rheumatic fever SUPRAX is generally effective in the eradication of 
S pyogenes from the nasopharynx; however, data establishing the efficacy of SUPRAX in 
the subsequent prevention of rheumatic fever are not available. 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus mirabilis 
"Efficacy for this organism was studied in fewer than ten patients with otitis media 
CLINICAL STUDIES 

in clinical trials of otitis media in nearly 400 children between the ages of 6 months and 
10 years, S pneumoniae was isolated from 47% of the patients, H influenzae trom 34%, 

B catarrhalis from 15%, and S pyogenes from 4% 

The overall response rate of S pneumoniae to cefixime was approximately 10% lower and 
that of H influenzae or B catarrhalis approximately 7% higher (12% when beta-lactamase 
positive strains of H influenzae are included) than the response rates of these organisms to 
the active control drugs 

In these studies, patients were randomized and treated with either cefixime at dose regi- 
mens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty-nine to 70% 
of the patients in each group had resolution of signs and symptoms of otitis media when eval- 
uated two to four weeks posttreatment, but persistent effusion was found in 15% of the 
patients. When evaluated at the completion of therapy, 17% of patients receiving cefixime 
and 14% of patients receiving effective comparative drugs (18% including those patients who 
had H influenzae resistant to the control drug and who received the control antibiotic) were 
considered to be treatment failures. By the two- to four-week follow-up, a total of 30% to 31% 
of patients had evidence of either treatment failure or recurrent disease 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Control?) 
drugs 


82/100 (82%) 


Cefixime!) 
8 mg/kg qd 


48/22 (82%) 


Cefixime'@) 
4 mg/kg bid 


48/70 (69%) 


Organism 


Streptococcus pneumoniae 

Haemophilus influenzae 
beta-lactamase negative 

Haemophilus influenzae 


24/34 (71%) 13/17 (76%) 23/34 (68%) 


beta-lactamase positive 17/22 (77%) 9/12 (75%) 4/1) 
Moraxella (Branhamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


(a) Number eradicated/number isolated. 

(b) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were 
excluded from this analysis because they were resistant to the control antibiotic. In 19 of 
these the clinical course could be assessed, and a favorable outcome occurred in 10 
When these cases are included in the overall bacteriological evaluation of therapy with the 
control drugs, 140/185 (76%) of pathogens were considered to be eradicated 
Tablets should not be substituted for suspension when treating otitis media 


CONTRAINDICATIONS 

Known allergy to cephalosporins 
WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIV- 
ITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS 
PRODUCT IS TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENTS, CAUTION SHOULD 
BE EXERCISED BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM 
ANTIBIOTICS HAS BEEN CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF 
PATIENTS WITH A HISTORY OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO 
SUPRAX OCCURS, DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMER- 
GENCY MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 


ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY MANAGE- 
MENT, AS CLINICALLY INDICATED. 

Administer cautious'y to allergic patients 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and may per- 
mit overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is a 
primary Cause of severe antibiotic-associated diarrhea including pseadomembranous colitis 
Pseudomembranous colitis has been reported with the use of SUPRA cefixime and other 
broad-spectrum antibiotics (including macrolides, semisynthetic penicillins, and cephalo- 
sporins). It is important to consider this diagnosis in patients who deve'op diarrhea in associ- 
ation with antibiotic use. Symptoms of pseudomembranous colitis May occur during or after 
antibiotic treatment and may range in severity from mild to life threatening Mild cases usually 
respond to drug discontinuation alone. Moderate-to-severe Cases shculd be managed with 
fluid, electrolyte, and protein supplementation When the colitis is not relieved by drug 
discontinuance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis should 
be excluded. 

PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superin- 
fection occurs, take appropriate measures 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX in patients with renal 
impairment and those undergoing continuous ambulatory peritoneal dralysis and hemodialy- 
sis. (See DOSAGE AND ADMINISTRATION ) 

Prescribe cautiously in patients with a history of gastrointestinal disease, particularly colitis 
Drug Interactions: No significant drug interactions have been reported to date 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine may 
occur with tests using nitroprusside but not with those using nitroferricyanide 

SUPRAX administration may result in a false-positive reaction for glucose in the urine using 
Clinitest®.** Benedict's solution, or Fehling’s solution, Use glucose tests based on enzymatic. 
glucose oxidase reactions (such as Clinistix®** or Tes-Tape***) 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics: therefore, it should be recognized that a postive Coombs test may 
be due to the drug 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no ‘fetime animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic potential of SUPRAX 
was found in standard laboratory tests. Reproductive studies revealed no fertility impairment 
in rats at doses up to 125 times the adult therapeutic dose 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been performed in 
mice and rats at doses up to 400 times the human dose and have revealed no evidence of 
harm to the fetus due to SUPRAX 

There are no adequate and well-controlled studies in pregnant women Because animal 
reproduction studies are not always predictive of human response thisdrug should be used 
during pregnancy only if clearly needed 
Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. Treat- 
ment should only be given if clearly needed 
Nursing Mothers: |t is rot known whether SUPRAX is excreted in human milk. Consider 
discontinuing nursing temporarily during treatment with this drug 
Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months 
have not been established 

The incidence of gastrointestinal adverse reactions including diarrhea and loose stools, 
in pediatric patients receiving the suspension, was comparable to adul™patients receiving 
tablets 
ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient nature. Less 
than four percent (3.8%) of patients in the US trials discontinued therapy because of drug- 
related adverse reactions Commonly seen adverse reactions In US triais of the tablet formu- 
lation were gastrointestinal events, which were reported in 30% of adult patients on either the 
bid or the qd regimen. Clinically mild gastrointestinal side effects occurred in 20% of all 
patients, moderate events occurred in 9% of all patients, and severe adverse reactions 


occurred in 2% of all patients. Individual event rates included diarrhea 76%, loose or frequent 4 


stools 6%, abdominal pain 3%, nausea 7%, dyspepsia 3%, and flatulence 3%. The incidence 
of gastrointestinal adverse reactions, including diarrhea and loose stoo’s, In pediatric 
patients receiving the suspension was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was 
discontinued 

Several patients developed severe diarrhea and/or documented pseudomembranous 
colitis, and a few required hospitalization 

The following adverse reactions have been reported following the use-of SUPRAX. Inci- 
dence rates were less than 1 in 50 (less than 2%), except as noted above for gastrointestinal 
events 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting. 
Several cases of documented pseudomembranous colitis were identified during the studies. 
The onset of pseudomembranous colitis symptoms may occur during orafter therapy 
Hypersensitivity Reactions: Skin rashes, urticaria, drug fever. and pruritus. Erythema multi- 
forme, Stevens-Johnson syndrome, and serum sickness have been reported rarely 
Hepatic: Transient elevations in SGPT. SGOT, and alkaline phosphatase 
Renal: Transient elevations in BUN or creatinine 
Central Nervous System: Headaches 3%, dizziness 
Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and eosinophilia 
Prolongation in prothrombin time was seen rarely 
Other: Genital pruritus, vaginitis, candidiasis 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epiĝðermal necrolysis, 
superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, including cholesta- 
sis, aplastic anemia, hemolytic anemia, hemorrhage 

Several cephalosporins have been implicated in triggering seizures particularly in patients 
with renal impairment when the dosage was not reduced (see DOSAGE AND ADMINISTRA- 
TION and OVERDOSAGE). |i seizures associated with drug therapy occur, discontinue drug 
Administer anticonvulsant therapy if clinically indicated 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, elevated LDH, 
pancytopenia, neutropenia, agranulocytosis 
OVERDOSAGE 

Gastric lavage may be indicated; otherwise. no specific antidote exists. Cefixime is not 
removed in significant quantities from the circulation by hemodialysis or peritoneal dialysis 
Adverse reactions in small numbers of healthy adult volunteers receiving single doses up to 2 g 
of SUPRAX did not differ from the profile seen in patients treated at the recommended doses. 
**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories, Inc 
Tes-Tape is a registered trademark of Eli Lilly and Company 
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An in depth course in the technique of Open 
Structure Rhinoplasty as recently described by 
Johnson and Toriumi in Open Structure Rhinoplasty, 
saunders 1989. Utilitizing the exposure provided by 
the open approach, this method of rhinoplasty 
emphasizes sophisticated cartilage grafting 
techniques to build a strong, well-structured nasal 
Skeleton with an elegant, natural nasal contour. 
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Second Opinion Programs: 
Time for Another Opinion? 


AT Se 

Second surgical opinion programs evolved in the early 
1970s in an attempt to address the variations in practice 
patterns. With the recognition that the rates of surgery 
varied appreciably and independently of the health status 
of the patients studied, plans were devised to weed out the 
“unnecessary” surgery being performed. As the years have 
passed, however, the focus on quality assurance has shifted 
to cost containment, and, with it, the structure and intent 
of surgical second opinion programs. The increasing pres- 
ence of managed care and an increasing burden of account- 
ability from patients, payors, and regulators translates into 
facial plastic surgeons having to more frequently deal with 
the issues surrounding the structure and effectiveness of 
second surgical opinion programs. 

Analysis of the effectiveness of second opinion programs 
has revealed some consistent trends. First, the structure of 
the program, in large part, determines the likelihood of its 
success. Important factors include whether the program is 
mandatory or voluntary, whether the consulting panel is 
open or closed, whether specific criteria are used to deter- 
mine the need for surgery, whether particular surgical pro- 
cedures are targeted, and whether the ultimate decision to 
have surgery rests with the patient, the payor, or the con- 
sultant rendering the second opinion. Second, unadjusted 
nonconfirmation rates must be interpreted with caution. A 
careful analysis of denials frequently shows that a noncon- 
firmatory opinion is not a yes or no decision, but rather in- 
dicates concerns about the timing of the operation or other 
nonoperative management. In addition, it is clear that there 
is significant interobserver and even intraobserver discor- 
dance (10% to 20% ), and that a second surgical opinion does 
not measure deviation from abstract standards of ideal pa- 
tient care, but rather dual observer perceptions of proper 
patient care.’ 

Despite their widespread use, there is still relatively lit- 
tle convincing data that second opinion programs are both 
cost effective and efficient in guaranteeing the best outcome 
for the patient. In fact, there is little research concerning 
the morbidity and medical expenditure experience on a di- 
agnosis-specific basis for patients deferring and proceeding 
with surgery. The impetus to control costs, however, has 
perpetuated the use of plans. With the shift of emphasis 
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from quality assurance to cost containment, there has been 
a concomitant movement in how plans are structured and 
administered. The main changes are a change from volun- 
tary to mandatory programs, the use of smaller, closed 
panels who practice outside of the participating surgical 
group, the intervention of medical directors and plan 
administrators in adjudicating opinion disputes, and the 
use of expenditure caps and negotiated fee schedules for 
procedures or groups of procedures that are either costly or 
done in high volumes. 

Second opinion plans have always been surrounded in 
controversy. The list of criticisms includes that they are an 
infringement on the doctor-patient relationship, they are 
paternalistic and intrude on the patient’s right to choose his 
care, they are difficult and expensive to administer and only 
contribute to the administrative portion of a rising national 
health care bill, and, that they may in fact encourage 
unnecessary surgery. Most programs ignore the medical 
outcome and too few look at quality with a long-term per- 
spective. 

More and more, facial plastic surgeons are required to get 
second surgical opinions on their patients requiring septo- 
plasty, endoscopic sinus surgery, turbinate surgery, or 
other procedures that have come under the scrutiny of a 
payor’s utilization review magnifying glass. The issue of 
accountability cannot be eluded. Second opinion programs 
should be reassessed, however, to be sure that all three is- 
sues of access, quality, and cost are properly addressed. 
Specifically, payors and providers need to develop closer 
working relationships to examine adverse utilization trends 
and set standards for care, payors need to organize and pay 
for long-term outcome studies, second opinion programs 
need to be meticulously scrutinized to see if they are truly 
cost effective, and the rights of patients should not be wan- 
tonly sacrificed on the altar of cost containment. The initial 
thrust of second opinion programs was to improve the 
quality of care through education and cooperation. The 
present environment of punishing or coopting perceived 
outliers is demoralizing, destructive, and inefficient. As the 
practice of continual quality management emerges, hope- 
fully, second opinion programs will be reassessed and their 
true value determined.—ARLEN D. Meyers, MD, MBA, 
Denver, Colo 


1. Paris M, Salsberg E, Berenson L. An analysis of nonconfirmation rates: 
experience of a surgical second opinion program. JAMA. 1979;242:2424-2427. 
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~ Designed by Dr. Jean-Ber- 
IR nard Causse of Béziers, 
' France, these implants reflect 

years of surgical clinical experience 
treating otosclerosis and ossicular 
chain petholegy. The combination of 
Hydroxylapatite biocompatability and 
time proven techniques, makes these 
implants ideal for your surgical 
applications. 


The Right MATERIAL Hydroxyl- 
apatite is amexciting biomaterial which has 
been referred to as the closest material yet 
to a true “synthetic bone.” This is because 
H/A is founc naturally in the body, and 


makes up the: majority of the basic inorganic 
constituents of living bone tissue. 


















The Right DESIGN With specialized 
equipment and manufacturing 
Hydroxylapatite material can be made into 
many different implant configurations all 
preshaped, sterile and ready to implant. The 
Causse implants can be easily modified at 
the time of surgery to accommodate for the 
individual requirements of each patient. 


At Microtek, we are confident that you will 
find our Hydroxylapatite Middle Ear Im- 
plants a significant addition to your surgical 
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On-target for: 


E Efficacy—highly effective alone 
or in combination with Seldane'*’ 
or Hismanal*’ 


E Safety—proven safe, even In 
children as young as 6 years old” 


E Comfort—significantly less 


stinging and burning than with 
flunisolide | OL 40m Oley he 


Water-based 


VANCENASE AQ 


Pan! Declomethasone dipropionate, 
monohyad rate Nasal Spray, 0.042% 


Calculated on the dried bas 
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Art: Self-portrait by Vincent Van Gogh (1889). 
Please see next page for references and a brief summary of prescribing information. 
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= VANCENASE’ AQ 

~ brand of beclomethasone dipropionate, monohydrate 
__ Nasal Spray 0.042%* 
FOR INTRANASAL USE ONLY 
= *calculated on the dried basis 


= INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated for the reliet of the symptoms of 
= Seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
= shown that significant symptomatic relief was obtained within three days. However, symptomatic reliet may 
= not occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
= Should not be used in the presence of untreated localized infection involving the nasal mucosa. 
3 VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
4 sat ten removal 
4 linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
~ Continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
mel. CONTRA due to polyps can occur after stopping treatment, depending on the severity of the disease 














TRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


Jo M USE. 
= WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
~ accompanied by signs of adrenal insufficiency 
When transferred to VANCENASE AQ Nasal Spray, caretul attention must be given to patients previously 
= treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
-who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
= roids may cause a severe exacerbation of their symptoms. 
= Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
= -~ Orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
Of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
~ patients already on alternate day prednisone regimens for any disease. 
= If recommended doses of intranasal beclomethasone are exceeded or i! individuals are particularly 
= Sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
= Occur, including very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If 
Such changes occur. VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
Pesar for discontinuing oral steroid therapy 
; CAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
~ toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
= Sitivity reactions may occur after the intranasal administration of beclomethasone. 
= Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
S been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
-been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained. 
PES In clinical studies with beclomethasone dipropionate administered intranasally, the development ot 
A localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
-infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
_ wilh VANCENASE AQ Nasal Spray 
ne R If persistent nasopharyngeal irritation occurs, it may be an indication tor stopping VANCENASE AQ Nasal 
pray. 
Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 
VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
= tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex. 
ve For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
Considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
~ effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 
____ As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 
a use of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
vent a septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 
~ Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore. larger than recommended doses should be avoided 
= Carcinogenesis, Mutagenesis, Impairment of Fony: Treatment of rats for a total of 95 weeks, 13 
~ weeks by inhalation and 82 weeks by the oral route. resulted in no evidence of carcinogenic activity 
-Mutagenic studies have not been performed. 
ae Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
= treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
= beclomethasone dipropionate by the inhalation route. 
= Pregnancy Category C: Like other corticosteroids. parenteral (subcutaneous) beclomethasone dipro- 
~ plonate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
[v E aroas ten times the human dose. In these studies beclomethasone was found to produce fetal 
‘age resorption, Cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
= thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
= was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
~ äre NO adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
-Used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
= Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
f cs during pregnancy. Such infants should be carefully observed. 
Nursing ers: It is not known whether beclomethasone dipropionate is excreted in human milk 
-Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
-AQ Nasal Spray is administered to nursing women 
Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
= ADVERSE REACTIONS in general, side effects in clinical studies have been primarily associated with 
= itfitation of the nasal mucous membranes. Rarely. immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate. 
= Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
_____VANCENASE AQ Nasal Spray are described below. 
Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
= been reported in up to 24% of patients treated. including occasional sneezing attacks (about 4%) occurring 
~ immediately following use of the inhaler In patients experiencing these symptoms, none had to discontinue 
~ treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
a ie oa in these studies, implying that these complaints may be related to vehicle components of 
= the formulation. 
~ Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use ol 
____VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
~ feported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes. 
= Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
= been deed following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
= OVERDOSAGE When used at excessive doses. systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be 
rae discontinued slowly consistent with accepted procedures for discontinuing oral steroid penoy The oral 
LD of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
= Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
= dipropionate: therefore. acute overdosage is unlikely 
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When the world 
turns upside 
down 


Transderm Scōp 

is the better choice 
# for motion sickness 
Jf prevention 


P 


e more effective than 25 mg meclizine 
and Dramamine“? 


e better compliance because transdermal 
delivery is more convenient 


Transderm Scop: 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
Special care in the elderly and in patients taking f 
drugs (including alcohol) capable of causing f 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 4 
see Prescribing Information on L Ry 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scop shouid not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and contusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals.with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scop should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not Known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scop should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scop system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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1. Dah! E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine* 
(P=0.05). 
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AMA MANUAL 
OF STYLE 


The one to consult 


hether it’s a multi-volume work or a 
short article, you'll find the write stuff in 
the AMA Manual of Style. 

This 8th Edition, a major revision, is the stand- 
ard among medical publishers. All major aspects 
of manuscript preparation are covered in five 
sections which outline: @ Preparing an article for 
publication @ Style e Terminology © Measure- 
ment and Quantitation @ Technical information 
and Bibliography. 

You'll find everything you need to make your 
article a success including: @ Legal and Ethical 
Matters © Grammar ® Punctuation ® Word Use 
è Foreign Words and Phrases @ Diacritics 
e Abbreviations ® Units of Measure @ Numbers 
and Percentages @ Mathematics @ Statistics 
è Production and Printing Terms @ Editing and 
Proofreading Marks © Eponyms @ Nomenclature 
è Greek Alphabet © Virus Names è SI Units and 
Conversion Tables @ Expanded Collection of 
Graphs and Charts @ Bibliography @‘Resources 
for On-Line Databases. 

Next time you have a question about making 
your medical writing more clear, concise and 
accurate, be ready with one simple answer — the 
AMA Manual of Style. Order your copy today! 


1988/377 pp/4351-X/$26.95 
Want it faster? Call FREE 
1-800-638-0672 


from anywhere 


in the U.S. 





Yes, send me copies of AMA Manual of 
Style (4351-X) at $26.95 per copy. If not com- 
pletely satisfied, I may return the book within 30 
days at no further obligation (US only). 


Payment Options 
Save postage and handling charges by en- 
closing your payment. 


O Check enclosed O Bill me 
O VISA O MasterCard O Am Ex 





Card # Exp. Date 





Signature/P.O. # 


Name 





Address 





City/State/Zip 
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Williams & Wilkins 
428 East Preston Street 
Baltimore, MD 21202 
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Impairment-free relief 
from the dala any pn the season 
(ter fenadine) eas bid | 

for seasonal allergic rhinitis 


Starts fast and las ts 


Please see orief Summary of prescribing information on back page 





COGNITIVE PERFORMANCE 





DEMANDS AN 
ANTIHISTAMINE 9x-5 (x-3)=5 a 
PROVEN 

TO HAVE 
NO EFFECTS ON 4] 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN 
GREATER THAN 
PLACEBO 








Impairment-free relief 
from the first dose gee ine season 





ferfensdne) 60 mg JOBBES bid o E » 
for seasonal allergic rhinitis 


Starts fastand lasts 


MOTOR PERFORMANCE 


DEMANDS AN 
ANTIHISTAMINE 
PROVEN 

TO HAVE 

NO EFFECTS ON 
REACTION TIME 
AND MOTOR 
COORDINATION 
GREATER THAN 
PLACEBO 











Lack of performance impairment must 
be proven through extensive objective 
testing—distinct from subjectively 
reported drowsiness?*.2° More than 

60 objective tests of cognitive, motor, 
and integrated performance— 
documented in over 20 published 
Studies—show that Seldane Fas no 
effects on human performance greater 
than placebo? 22 


Impairment-free relief 
from the first dose through the season 
(terfenadine) 60 mg tablets bid eK > 
for seasonal allergic rhinitis 


Pease see brief MMA OF Starts fast and pare 
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FREES PATIENTS 
FROM 
PERFORMANCE 
IMPAIRMENT 
CAUSED BY 
CLASSICAL 
ANTIHISTAMINES, 
WHILE IT 
PROVIDES FAST, 
STRONG RELIEF 


m Effects on patient 
performance no greater 
than placebo 


m lets patients stay alert 


m Strong through-the- 
season relief 


m Convenient 24-hour relief 
at recommended dosage 


„Œ Proven worldwide with 
more than 100 million 
_ patient-months of use 





Impairment-free relief 


from the first dose through the season 


(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 


Starts fast and lasts 
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Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY > 
CAUTION: Federal law prohibits dispensing without prescription 
DESCRIPTION 


Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre 
dients: corn starch, gelatin, lactose, magnesium stearate, anc sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seidane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients 


PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to OT 
prolongation (e.g. hypokalemia, congenital OT syndrome) may experience 
OT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred ir patients 
on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both 


Information for patients: Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential risk 
to fetus or baby, Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool Ory place 
away from heat or direct sunlight, and away from children 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carc.nogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no eftects on male or temale 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed. which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus 


Nonteratogenic effects: Seldane is not recommended for nursing women 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation 


Pediatric use. Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
Studies involving more than 2.400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day 
or as high as 600 mg daily 


References: 1. Seidel WF Cohen S, Bliwise NG et al. Ann Allergy. 1987;59i\l):58-62. 2. Clarke CH, Nicholson 
AN. Br J Clin Pharmacol. 1973;6:31-35. 3. Swire FMM, Marsden C 
1989;98:425-429, 4. Nicholson AN, Stone BM. Eur J 
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In controlled clinical studies using the recommended dose of 60 mgb.i.d 
the incidence of reported adverse effects in patiemts receiving Seldane was 
similar to that reported in patients receiving plaeebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent of Patients Reporting 


Controlled Studies” All Clinical Studies** 
Seldane Placebo Control Seldane Placebo 
N=781 N=665 N=628"" | N=2462 N=1478 












Central Nervous System 
















Drowsiness 90 81 18 1 
Headache 63 74 18 
Fatigue 2.9 09 58 
Dizziness 14 1 ‘0 
Nervousness 09 56 
Weakness 09 02 
Appetite increase 0.6 10 





Gastrointestinal System 
Gastrointestinal 
Distress (Abdominal 
distress, Nausea 
Vomiting, Change in 
Bowel habits) 

Eye, Ear Nose, and Throat 
Dry Mouth/Nose/Throat 
Cough 
Sore Throat 
Epistaxis 

Skin 

Eruption (including rash 

and urpcana) or itching 


















“Duration of treatment in “CONTROLLED STUDIES” was usually 7-14 
DAYS 
** Duration of treatment in “ALL CLINICAL STUDIES’ was up to 6 months 
***CONTROL DRUGS: Chiorpheniramine (291 patients), d-Chiorphenira- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse etiects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, and syncope. In controlled 
clinical trials in otherwise normal patients with rhinitis, at doses of 60 mg 
D.1.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinica! significance 
However, in another study (N=20 patients) at 300.mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing ofSeldane that warrant list- 
ing aS possibly associated with drug administratson. These include: alope- 
cia (hair loss or thinning), anaphylaxis angm@edema, bronchospasm 
confusion, depression, galactorrhea, insomnia, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptomsanightmares. paresthesia 
photosensitivity, seizures, sinus tachycardia, sweating, tremor, urinary 
frequency, and visual disturbance 


In clinical trials, several instances of mild. or in ane case, moderate trans 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis. md hepatitis. In most cases 
available information is incomplete 


OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older 
Product Information as of July. 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City. MO 64114 
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Acces 


Just in cae you arrived recently on 
this planet from another spot in the 
universe or have just awakened from a 
20-year come, let m2 inform you that 
the current status ef the health care 
system in this country is being debated 
hotly. The basic issues being scruti- 
nized are aecess, cuality, and cost. 
These three issues are tightly interwo- 
ven, and toa legree zhey are insepara- 
ble, but access issweshave moved to the 
top of the listin contemporary propos- 
als that are | kely te shape our health 
care system during zhe 1990s. 


See also po 484, 485, 487, 489, 
493 495, end 496. 


This montl, the ARCHIVES focuses 
attention on the gereral theme of ac- 
cess to healtk care tor the uninsured 
and underinswred in this country. Who 
are these 33 million Americans who 
lack adequate-accessto the high-qual- 
ity, technologwally advanced medicine 
that is practieed in the United States? 
They compris: 

è 24 million working Americans and 
their familEs, 

èe 3 million “uninsurable” persons, 
some ef whem are-employed, and 

è 6 million indigent Americans whose 
income is kelow poverty level, but 
who lack caverage by the Medicaid 
system (which prevides assistance 
to only abort 40% of our poor). 

It is readily apparent that this is not 
a new preblen Historically, this coun- 
try has been generous in caring for the 
needs of the peor and underprivileged. 
Individuals, «hurches, foundations, 
and governmeatal entities at all levels 
have a traditien of philanthropic coa- 


litions that have built hospitals and 
created programs designed to meet the 
needs of those who are less fortunate 
in our society. 

For example, 100 years ago John 
Sealy, a wealthy resident of Galveston, 
Tex, bequeathed $50 000 to establish a 
hospital that should “treat the poor 
and when the times comes, the hospital 
will be given to the University of 
Texas” to serve its newly chartered 
medical school. Over the past century, 
the John Sealy Hospital evolved into a 
complex of health care facilities that 
provided $142000000 in uncompen- 
sated health care to the citizens of 
Texas last year. With seven hospitals, 
1100 beds, and over 250000 outpatient 
visits per year, those of us at our med- 
ical center, University of Texas Medi- 
cal Branch at Galveston, address indi- 
gent care problems in Texas, but be- 
cause they are enormous, we only make 
a modest dent in them. Across the 
land, we find that cities, counties, and 
states are pushing an expanding load 
up an ever-steeper slope, and into in- 
creasingly rarified air. The enterprise 
is definitely “in trouble.” 

State medical societies have taken 
this matter to heart in many regions, 
eg, the Texas Medical Association, 
Austin, established a Task Force on 
Indigent Health Care in May of 1988.’ 
This group is providing leadership in 
the improvement of access to current 
programs and in initiating new pro- 
grams to serve the indigent. It has also 
increased physician participation in 
the provision of health care to the poor 
and to Medicaid patients and has 
raised the public’s recognition of the 
dedication of many physicians in serv- 
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ing this group. More than three million 
Texans (about 20% of tae total popu- 
lation) lack health insurance, and close 
to four million Texans are underin- 
sured and cannot pay the difference 
between what they are billed and what 
the insurance company pays (because 
of the strict income anc resource-eli- 
gibility criteria). 

The state auditor has reported that 
$4.9 billion was spent in 1988 to provide 
health care for the medically indigent 
in Texas, but this was woefully inade- 
quate to meet the need. During that 
same year, $1.3 billien in uncompen- 
sated care was provided by hospitals in 
Texas, and many times that amount 
was provided by physicians through 
their offices. Texas physicians cur- 
rently serve almost twe million pa- 
tients per year without any compensa- 
tion. 

In spite of these impressive efforts, 
we are failing to meet the health needs 
of our citizens. The economic and social 
consequences of relying on the current 
system of publicly financed care in our 
state are quite clear: 

e Texas has the highest rate of teen- 
age pregnancies in the United 
States, e 

© 25% of pregnant women i pa 






munization. E ù Pon 
In many regions of he ountry, this 
is a problem that is co entrated in 
densely populated urban areas, but in 
Texas we see that rural patients are 
much more likely to live in poverty and 


to have limited access te health care 
facilities. The need for expansion of 
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current efforts, impressive as they are, 

is evident. Changes are inevitable. 

So, what will drive these changes? 
Why is it necessary to formulate a new 
approach to such an old problem? I be- 
lieve that most of the changes will re- 
volve around key areas that have be- 
come buzzwords for challenges and 
changes, such as: 

e Expectations (anything can be 
cured, a single standard of excel- 
lence for all should be established), 

è Attitudes (patients, physicians, em- 
ployers, and insurers), 

e Politics (government at all levels), 

è Costs (corporate and governmental 
deficits), 

e Perceptions (uncaring nurses and 
physicians), 

è Litigation (if things do not turn out 
well, it must be someone’s fault), 

è Medicine as a commodity, 

è Medicine as a right, 

e@ Medicine as a lever (to get some- 
thing else, eg elected to office). 

Did the changes grow out of the 
Great Depression and Franklin 
Roosevelt’s New Deal? How much 
change resulted from the social up- 
heaval of World War II and the post- 
war 1950s? Some medical historians 
cite the enactment of Medicare legis- 
lation as the turning point; if that ob- 
servation is valid, we must realize that 
legislation affecting access to health 
care has great potential for changing 
the system fundamentally. 

At the moment, the conventional 
wisdom is that the access problem is a 
national issue that can be addressed 
effectively only by national legislative 
programs. While the media have given 
some attention to state and local initi- 
atives to manage scarce resources 
(translate that to rationing health 
care, as in Oregon), the focus has 
clearly been on the federal government 
as the center of the debate. 

For instance, two national bodies 
are at work analyzing access issues. 
The Advisory Council on Social Secu- 
rity, Washington, DC, will propose a 
plan to assure access to health care in 
the private sector as well as in the 
public programs it supervises. The 
Pepper Commission of the US Con- 
gress will recommend solutions for 
problems of access to long-term care 
and health services for uninsured 


Americans. At the same time, insur- 
ance companies and large corporations 
are lobbying vigorously in Washing- 
ton, DC, for just the right kind of uni- 
versal health insurance program (the 
kind that has federal financial sup- 
port). 

No one has all of the answers to 
these challenging questions, but it is 
time to debate them and to seek fair, 
workable, affordable solutions. This 
month we highlight the issue of access 
to health care by needy Americans. We 
have invited the following several ex- 
perienced and involved clinicians and 
an ethicist to address some of the key 
areas of interest: 

e Indigent Care Then—Loring Pratt, 
MD, Fairfield, Me, 

e Indigent Care Now—Neil Ward, 
MD, Phoenix, Ariz, 

è Preserving Access With Dignity for 
the Elderly—John Campbell, MD, 
and Rollie Rhodes, MD, Tulsa, Okla, 

e The View From Washington, DC— 
Jerry Goldstein, MD, Alexandria, 
Va, 

e Access to Trauma Care—Dale Rice, 
MD, Los Angeles, Calif, 

e The Canadian Health Care Sys- 
tem—Patrick Doyle, MD, Vancou- 
ver, British Columbia 

e Who Ought to Get Good Health 
Care—Ronald A. Carson, PhD, 
Galveston, Tex. 

In future issues of the ARCHIVES, we 
hope to explore other aspects of our 
health care system. We also welcome 
your comments and opinions. Our 
pages are here waiting to be filled with 
words and ideas that will ultimately 
improve the quality of health care in 
the United States and abroad. Your 
ideas are welcome and your participa- 
tion is encouraged. 

Few physicians have a comprehen- 
sive understanding of the time, effort, 
and expense that has been devoted by 
the American Medical Association 
(AMA) staff and membership to these 
challenges. The AMA has been labeled 
as reactionary and overly protective of 
physicians’ interests in prior engage- 
ments within the political/socioeco- 
nomic arena. I have sensed a major 
shift, especially during the past 5 
years. 

The emphasis in approaching issues 
of patient access has been directed to- 
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ward finding fair, pragmatic solutions 
to complex dilemmas. Further empha- 
sis is placed on the strengths of medi- 
cine in the United States, which con- 
tinues to be the major research-and- 
development fountain for scientific 
advancement. We have a system that 
is the envy of the world, but it is now 
a system under challenge and a system 
under society’s microscope. 

You must become familiar with the 
structural components of this pre- 
miere health care system—beyond ac- 
cess, quality, and cost we need to main- 
tain the patients’ freedom to select 
how health care will be provided to 
each individual and how the system’s 
vitality can be maintained. 

The AMA has taken the lead in pro- 
posing a comprehensive and specific 
program to meet these challenges. 
There are 16 proposals within the 
“Health Access America” initiative of 
the AMA. They are sufficiently impor- 
tant to warrant your careful study of 
each proposal individually, but they 
are listed below in the briefest of terms 
to provide some general awareness of 
where organized medicine is heading. 
The proposal is a blueprint for extend- 
ing access, controlling inappropriate 
health care cost increases, and sus- 
taining the Medicare program to as- 
sure proper health care for all. It is 
summarized as follows: 

1. Effect major Medicaid reform to 
provide uniform adequate benefits to 
all persons below the poverty level. 

2. Require employer provision of 
health insurance for all full-time em- 
ployees and their families, creating tax 
incentives and state risk pools to en- 
able new and small businesses to af- 
ford such coverage. 

3. Create risk pools in all states to 
make coverage available for the med- 
ically uninsurable and others for 
whom individual health insurance pol- 
icies are too expensive and group cov- 
erage is unavailable. 

4. Enact Medicare reform to avoid 
future bankruptcy of the program by 
creating an actuarially sound, pre- 
funded program to assure the aging 
population of continued access to qual- 
ity health care. The program would 
include catastrophic benefits and be 
funded through individual and em- 
ployer tax contributions during work- 
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ing years. No program tax will be 
placed on senior citizens. 

5. Expand long-term eare financing 
through expansion of private sector 
coverage encouraged by tax incentives, 
with protection for personal assets, 
and Medicaid coverage for those below 
the poverty level. 

6. Enact professional liability re- 
form essential to reducing inordinate 
costs attributable to liability insur- 
anee and defensive medicine, thus re- 
dueing health care ests. 

7. Develop professional! practice pa- 
rameters under the cirection of physi- 
cian organizations te help assure that 
only appropriate, hign-quality medical 
services are provided, lowering costs 
and maintaining quality of care. 

8. Alter the tax treatment of em- 
ployee health care benefits to reward 
people fer making eeonomical health 
care insurance choices. 

9. Develop proposa s that encourage 
cost-conscious decisians by patients. 

10. Seek innovation in insurance un- 
derwriting, including new approaches 


to creating larger, rather than smaller, 
risk-spreading groups and reinsur- 
ance. 

11. Urge expanded federal support 
for medical education, research, and 
the National Institutes of Health, Be- 
thesda, Md, to continue progress to- 
ward medical breakthroughs that his- 
torically have resulted in many life- 
saving and cost-effective discoveries. 

12. Encourage health promotion by 
both physicians and patients to pro- 
mote healthier life-styles and disease 
prevention. 

13. Amend the Employee Retire- 
ment Income Security Act (ERISA) or 
the federal tax code so that the same 
standards and requirements apply to 
self-insured (ERISA) plans as to state- 
regulated health insurance policies, 
providing fair competition. 

14. Repeal or override state-man- 
dated benefit laws to help reduce the 
cost of health insurance, while assur- 
ing through legislation that adequate 
benefits are provided in all insurance, 
including self-insurance programs. 
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15. Seek reductions in administra- 
tive costs of health care delivery and 
diminish the excessive and compli- 
cated paperwork faced by patients and 
physicians alike. 

16. Encourage physicians to prac- 
tice in accordance with the highest 
ethical standards and to provide vol- 
untary care for persons who are with- 
out insurance and who cannot afford 
health services. 

Strengthening the US health care 
system through the elements con- 
tained in this proposal wall present an 
enormous challenge to all concerned. 
There will be no easy solutions to these 
problems. Each one of us will either be 
a part of the problem or a part of the 
solution. We urge you to read the fol- 
lowing essays and to involve yourself 
in the area most important to you. 

BYRON J. BAILEY, MD 
Editor 
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Commentaries 


Indigent Patient Care—Then and Now 


C are of the indigent patient was the 
physicians’ responsibility and privi- 
lege in the 1940s, as it had been for an 
eternity before. Every physician recog- 
nized his responsibility to provide this care 
and donated one half day or one whole day 
a week to the care of these patients. The 
care that the patients received was general- 
ly excellent and, in some instances, better 
than that provided for the paying patient. 
Often an effort was made to contain the 
expense of the patient with medium in- 
come so that he did not receive the gener- 
ous laboratory testing and diagnostic work- 
up, which was freely accorded to both the 
indigent and the wealthy. The patient’ 
contribution was to provide an opportunity 
for medical students and residents to learn 
the rudiments of medicine and patient care 
from their illnesses. 

In cities, there were large hospital 
clinics, for the purpose of caring for 
indigents, staffed by the same physi- 
cians who cared for the general hospital 
population. Often these were identified 
as “resident clinics,” and the resident 
staff of the hospital managed the pa- 
tients under the watchful eye of the 
“visiting staff.” These patients were the 
so-called teaching patients and, thus, 
they received the very best of every- 
thing available for care. The visiting 
staff physicians privilege to admit pa- 
tients to the hospital was dependent on 
his performance and regular attendance 
at clinics to which he was assigned. 

In those days, there were two schools 
of thought in patient management as far 
as laboratory testing was concerned. The 


most popular school was to obtain results 
from all of the possibly useful tests. These 
tests were done in a logical fashion, over 
the course of a few days, new tests being 
ordered in a logical progression on the 
basis of the results of testing already 
done. The physician who ordered a large 
battery of tests on admission and had all 
the data to sort from was decried as a 
“shotgun” physician. The second school 
applied Occam's Razor and ordered only 
those tests deemed necessary to make the 
diagnosis. In teaching institutions, and in 
dealing with indigent patients, this was 
not considered to be a desirable practice. 
The young physicians were encouraged to 
take the same sort of thoughtful approach 
that they would want for themselves and 
to request all desirable tests, without 
regard to the expense of the procedures. 
They were to be overwhelmed by the 
evidence leading to a particular diagnosis. 
In the course of their training, they took 
the cares and problems of their patients 
to heart and worked diligently to see that 
they provided top quality care for the 
patient, and remained unconcerned about 
the patients financial status, except as it 
affected his ability to cooperate with the 
prescribed care. Physicians were com- 
pletely oblivious to the possibility of re- 
muneration from this group of patients. 
In the outside world of medical prac- 
tice, where training programs were not 
extant, the indigent patient usually was 
treated in clinics, held at regular inter- 
vals, or by the physician in his office at 
no charge. The indigent status of the 
patient was often identified by a social 
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worker or friend without the benefit of a 
means test; and the patient was treated 
well, kindly, and efficiently by the phy- 
sician who considered the care of the 
indigent patient to be a nermal part of 
his medical practice and that it was both 
his obligation and privilege to care for 
those less fortunate. 

In 1965, Medicaid was passed as an 
afterthought to Medicare, and thus the 
government, in its wisdom decreed that 
no patient shall be thought of as indigent. 
This was considered to be demeaning to 
the patient and, therefore, all patients 
would thereafter be handled as paying 
patients thereby maintaining their self- 
esteem. This change in practice has now 
been in operation for a number of years 
and in 1991 we are able to see how this 
program has worked for patients in gen- 
eral. It is of interest to note that even 
today the only individuals with a constitu- 
tional right to medical care are prisoners. 

In large cities, resident clinics are still 
held and patients are seen in the same 
fashion as in yesteryear under the super- 
vision of visiting or full-time staff The 
government pays for then care through 
Medicare or Medicaid pregrams; but the 
allowed fee often does not cover the real 
cost of the patients care. Many physicians 
in these areas will not care for Medicaid 
or Medicare patients in their offices but 
refer them to the clinics where such 
patients are cared for. In many areas, the 
truly indigent patient finds it difficult, and 
sometimes impossible, to obtain care be- 
cause of the complex requirements of 
governmental bureaucracy and the inade- 
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quacy a the allowed fee. Older persons 
now pay more for their care, in addition 
te the Medicare alowance, than they 
previously paid for their total care. 

In rural s, wnere patients have 
no clinic to nito, tære are now physi- 
cians who do not “acept” Medicaid and 
other indigent patierts for care. In the 
1940s, they would have lost their hospi- 
tal siting prvi had they prac- 
ticed in this fa hion. They say that they 
cannot afford to take care of these peo- 
ple because the allowed fee for care is 
below the cost.of operating their office. 

Another facet of teday’s problem is the 
cost imposed by thire party payers. Un- 
der the diagnosis relaed group program, 
fixed fees for differert types of care are 
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allowed by the government. It is often 
the case that the fee allowed is inadequate 
and the amount of time allowed for hospi- 
talization is likewise inadequate. When a 
hospital finds that a particular type of 
illness costs them more than they receive 
from their third party payer, they pro- 
scribe the treatment of such patients 
within their hospital and insist that they 
be referred to a more sophisticated hospi- 
tal for care. This sort of patient “dump- 
ing” has occurred in both rural and metro- 
politan areas, and it is practiced subtly 
today by some physicians within their 
own practice spheres. 

Change in the physician’s attitude 
from considering it a responsibility and 
a privilege to care for the indigent 
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patient to the present state where such 
care is readily available only if it is to 
be paid for and delivered by a physi- 
cian who is often discomtent with the 
monetary allowance, has made a major 
inroad on the care of the indigent, and 
has in the same fashion weakened the 
physician-patient bond. This change 
has resulted from payment plans that 
have been forced on the physician by 
governmental and other third party 
agencies. It is likely that this erosion 
of trust has been a contributing factor 
in the increasing litigious nature of the 
population at large. Perhaps the time 
has come to turn the cloek back! 
LORING W. PRATT, MD 
Fairfield, Me 
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Indigent Care-Now 


D: Pratt has shared with us indi- 
gent care experiences from the 
past; but it is the description of a 
foreign land to which we “cannot go 
home again.” 

Today we have a larger population of 
older patients, improved but expen- 
sive technology, substance abuse, ac- 
quired immunodeficiency syndrome, 
aggressive business practices, liability 
concerns, and governmental regulation 
beyond the dreams of even the most 
_ imaginative bureaucrats of yesteryear. 


- The Health and Human Services Sec- 


retary, Louis Sullivan, pointed out 
- that health outlays by all public and 
: private sources have been rising faster 
than general inflation for years (Wash- 
~ ington Post. November 1990). The re- 
` sulting high cost of health care has 
= created unprecedented pressures on 
_ the methods of delivery. 

Much has been written about the 
needs of our medically indigent pa- 
tients, and locally some recommended 
remedies have been put to the test. 
Arizona is the only state in the Union 
that does not have a Medicaid program 
based on fee-for-service indemnifica- 
tion. In 1982, the Arizona Legislature 
opted for a capitated, prepaid plan, 
called the Arizona Health Care Cost 
Containment System (AHCCCS). The 

AHCCCS contracts with competitively 
_ managed care plans; these plans then 
contract with physicians and hospitals. 
Potential patients must meet income 
qualifications, enroll in one of the 
plans, and visit a contracted provider 
to receive services. 

_ It may be enlightening to share with 

you almost a decade of experience in 
this unique system designed specifical- 
ly to provide health care for the “poor- 
est of the poor” and to pay for indigent 
health care services in Arizona. An 
insurance scheme designed for the 


medically indigent population has in- 
born weaknesses. If the best insurance 
plans spread the risk over the greatest 
number of citizens, AHCCCS does not 
qualify as a “best” plan; for it spreads 
risk over one of the sickest segments 
of society with a small but significant 
number of citizens characterized as 
“noncompliant.” 

Attracted by the opportunity to 
serve and by the “up-front payment of 
premiums,” a number of organizations 
contracted to become AHCCCS pro- 
viders. Initial financial incentives to 
discourage “gatekeepers” referrals to 
specialists have been replaced by 
preauthorizations and committee re- 
views. Prepaid capitation for care ar- 
guably motivates a few physicians to 
offer less time and care to patients who 
represent a fixed monthly payment. 
There is no legislative cure for greed. 
Arizona is still in court attempting to 
retrieve prepayments that resulted in 
large profits to a few entrepreneurs 
and little medical service to citizen 
subscribers. 

The Flinn Foundation is a philan- 
thropic organization established in 
Phoenix, Ariz, with a stated purpose of 
obtaining information that will help 
guide those working to improve the 
health care system. In 1989, the Flinn 
Foundation commissioned a major sur- 
vey of Arizona health by Louis Harris 
& Associates Inc, New York, NY. 
Research specialists from the School of 
Health Administration and Policy at 
Arizona State University, Tempe, pro- 
vided assistance.’ 

The progress report on AHCCCS 
revealed that 53% of adults currently 
and formerly enrolled in AHCCCS ex- 
perienced easier access to their 
AHCCCS provider compared with 
their previous provider. One might 
have expected an even higher percent- 
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age of easier access given the plan 
design of “farming out” health care 
from overcrowded county clinics to lo- 
cal physicians’ offices. 


Only 46% of currently and formerly ' 


enrolled adult patients assessed their 
care as “better” under AHCCCS, al- 
though 58% were “completely satis- 
fied.” Patient satisfaction is an impor- 


tant component of imperfectly defined © 


“quality care.” 


The AHCCCS (and military) pa- 


tients had the highest utilization of 
Arizona emergency departments and 


the second highest rate of hospitaliza- . 
tion (after Medicare) when compared ` 


with all other insureds and nonin- 
sureds. High utilization and higher 


costs should be anticipated in the sick- . 


est segment of society. 
Patient outcomes are of greater sig- 


A 


nificance to the clinical otolaryngolo-— 


gist concerned with quality of care 
issues. Information is available from 
the Flinn Foundation report: 
Health of Arizona’s School Children.” 
When compared with other insurances 
and uninsureds, AHCCCS children 
have the highest incidence ef ear infec- 
tions detected by school nurse exami- 
nations of 1419 kindergarten and 1258 
fifth-grade students. 

The long-term effects of Fearing loss 


The ` 


id 


associated with untreated ctitis media - 


are well documented in our English- 
language literature. These effects are 
not limited to individual disability but 
include societal losses related to be- 


havioral problems, educational defi- . 


cits, and economic drains. Analysis by 
an otolaryngologist of ower 20000 


school nurse visits over a 2-year period - 


shows that AHCCCS children appear 
to have a higher incidence of upper 


respiratory infections but, more im- * 


portantly, are the least lixely to be 


receiving medication dispersed by the ~ 
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Fig 1.—Pescentage of Arizona school children without routine immunization, by insurance status.’ 
AHCCCS indicates Arizoma Health Care Cost Containment System; DPT, diphtheria. pertussis, 


and tetanus. 


school nurse! 

Are the incentives in the AHCCCS 
program working to withhold treat- 
ment? Is it too difficult te get to an 
AHCCCS provider? Are AHCCCS 
providers unaware af the value of 
treating ear problems associated with 
upper respiratory infections? Are par- 
ents willing to hurdle the hassle of 
AHCCCS enrollment but indifferent 
to, or ignorant of, the needs of their 
children? Figure 1 suggests parental 
indifferenee to, or irresponsibility for, 
obtaming available roatine immuniza- 
tions for AHCCES chidren. 

A striking correlatien between poor 
health (as measured by the number of 
visits to the scheol nurse) and scholas- 
tic performance is demonstrated in Fig 


2. The more frequently a child visits 
the school nurse, the poorer the per- 
formance on standardized tests. It has 
been documented that citizens are 
more likely to be unhealthy—and 
without health insurance —if they have 
not attained a high school education.’ 
Where do we break the cycle of poor 
health leading to inadequate education 
leading to low incomes leading to no 
health insurance leading to poor 
health? 

Well-meaning and altruistic social 
engineers who are designing the utopia 
in which we will live and work tomor- 
row need all the help they can get! We 
are faced with a complex problem that 
will not be solved by importing simple 
solutions like another country’s health 
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Fig 2.—Poor performance correlates with fre- 
quent nurse visits.“ 


system. To expect a new system or 
financing mechanism te solve our 
health care needs is to nore recent 
and profound changes in personal be- 
havior, family structure, economic pri- 
orities, and technologica. choices. In 
our many-faeeted society, there is an 
interface on which each of us should 
reflect. Some of us can provide “free” 
care to the needy; all of us can teach 
good health habits and the importance 
of compliance with proven medical reg- 
imens; we can work to reduce the 
expense of professional liability; we 
can define appropriate and cost-effec- 
tive treatment; we can identify and 
retrain (if net restrain) profiteers in 
our profession; and we can participate 
in coalitions to develop policy recom- 
mendations. 

The brilliance of Amerta is in the 
opportunity to act on ideas and to 
accommodate diversity. The solution 
to our problem is net here yet, but it is 
evolving. Your participation in the 
process is vital for the future. When 
nothing is certain, anything is possible. 

NEIL O. WARD, MD 
Phoenix, Ariz 
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Preserving Access With 
Dignity for the Elderly 


Tulsa’s VIP Program 


here is an escalating trend toward 

federal- and state-legislated Medi- 
care mandatory assignment. Already, 
six states have mandatory assignment 
regulations and similar laws are pend- 
ing in 12 to 15 more states. In Oklaho- 
ma, although only 36% of the medical 
doctors are participating physicians, 
we voluntarily accepted assignment of 
benefits on 70% of Part B Medicare 
claims in 1990. Believing that volun- 
tary agreements are preferable to gov- 
ernmental. edicts, the Very Important 
Person (VIP) program was established 
in 1986 by the Tulsa (Okla) County 
Medical Society. It has since been 
adopted by the Oklahoma State Medi- 
cal Association and received official 
recognition from the American Medical 
Association (Chicago, Ill). 

When used properly, the VIP pro- 
gram enables physicians to accurately 
identify individuals who need special 
consideration in obtaining their medi- 
cal care because of limited resources. 
In other words, it serves to differenti- 
ate those financially needy Medicare 
patients from those who are as able as 
the remainder of the Medicare popula- 
tion to pay for their health care. This 
program is unique in that it is volun- 
tary on the part of both the Medicare 
enrollee and the physician. It was de- 
signed as a local program to help low- 


income elderly people, while preserv- 
ing their dignity. 

At the time the VIP program was 
started, there was a perception that 
physicians were a major cause of the 
rising cost of health care. The legi- 
slative response was to introduce a 
program of participating assignment, 
which was a step toward mandatory 
assignment and nationalized health 
regulation. Our response to these 
events was the development of the 
voluntary income program. In Oklaho- 
ma, this effort was led by one of us 
(R.E.R) during his presidency of the 
Tulsa County Medical Society. 

In May 1985, the Tulsa County Med- 
ical Society Board of Directors, acting 
in concert with several authorized 
groups who work with senior citizens, 
developed a program to assure the 
availability of medical care for recipi- 
ents of the Medicare Health Plan who 
have limited incomes and for whom 
the progressively increasing costs of 
health care had become a formidable 
burden. Eligibility requirements and 
forced means testing were concerns 
addressed by this coalition. Its mem- 
bers judged that information needed 
regarding income and medical need 
would have to be provided on a vol- 
untary basis. Consequently, volun- 
teers from senior citizens’ organiza- 
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tions helped define the criteria for 
eligibility. This same group of volun- 
teers was trained to interview and to 
identify those people who met the es- 
tablished criteria. All administrative 
costs were borne by the Tulsa County 
Medical Society. Most of the work was 
donated by the senior volunteers. 
There was no fee for enrolling. 

Eligibility for the VIP program de- 
pends on a person meeting one of three 
criteria: (1) social security is the only 
source of income; (2) certified to re- 
ceive medical care under Medicaid (Ti- 
tle XIX); and (3) total annual income 
(including spouse and dependent chil- 
dren) is less than $2000 above the 
current poverty index. Currently, the 
Federal Poverty Index Guidelines are 
$6280 for a single person and $8420 for 
a couple. 

One of the key ingredients is that 
the program certifies the beneficiary 
outside the physician’s office and the 
certification is done by peers. There- 
after, when a VIP card is presented, 
Medicare assignment is accepted auto- 
matically without the patient’s having 
to ask for special consideration or dis- 
cuss limited resources. This preserves 
the dignity of the patient and allows 
the physician to feel that this patient 
has been identified as low-income el- 
derly and qualifies as such. Underscor- 
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Fig 1.—Card to identify Very Important Person 
patient. 


ing the uniqueness of this VIP pro- 
gram is that it is volantary by both the 
Medicare enrollee amd the physician. 

Enrollment is completed by filling 
out and signing a fomm provided by the 
Tulsa County Medieal Society offices. 
This form can be received by simply 
calling the Tulsa County Medical Soci- 
ety administrative offices. The en- 
rollee checks whic criterion makes 
him/her eligible, signs it, and returns it 
to the Tulsa Country Medical Society 
offices. The enrollee then receives a 
VIP card (Fig 1), which looks a lot like 
his/her Medicare cand. Physicians en- 
roll by calling the Tulsa County Medi- 
cal Society and stating a desire to 
participate in the VIP program. Physi- 
cians may display a small sign in their 
offices to indicate VIP program partic- 
ipation @ig 2). 

Currently, 25% of Oklahoma physi- 
cians in over 60% of our 77 counties are 
VIP participants. Patients needing 
special eonsideration can identify and 
reach participating physidans without 
undue hardship. In Tulsa County, 
where this program eriginated, 40% of 
the eligible recipients have been certi- 
fied. No figures are available for the 
entire state. The American Medical 
Associations House of Delegates rec- 
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Fig 2.—Sign to identify office of Very Important 
Person physician. 


ognized the Oklahoma State Medical 
Association's resolution regarding the 
VIP program in June 1988. In the 
American Medical Association’s publi- 
cation, Medical Society Programs for 
Voluntary Acceptance of Medicare As- 
signment, November 1988, physicians 
are encouraged “to respond to the eco- 
nomic hardship of their Medicare pa- 
tients” by considering “the financial 
aspects of the patient on a case-by-case 
basis,” or “to create voluntary pro- 
grams such as those described in this 
document.” 

Features of importance in Oklaho- 
ma's program include the following. 

1. The VIP-type program counters 
current and pending legislative efforts 
to enforce mandatory assignment on 
all physicians. It is hoped that this 
evidence of physicians volunteering to 
help identify and to treat those truly 
requiring special consideration will 
suggest that governmental demands 
may not be the only, nor the best, way 
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to correct the problem. 

2. Truly deserving patients are ac- 
curately identified. 

3. Patients establish eligibility out- 
side the physician’s office with the 
inclusion of volunteer senior citizens’ 
groups. 

4. Patient dignity is preserved dur- 
ing the encounter with the physician 
and his/her staff. 

5. Patients feel comfortable that the 
extent of the care they are offered is 
not limited by their financial means. 

6. Office staffs save valuable time 
by recognizing these patients in 
advance. 

T. The uniqueness of this program is 
that it is voluntary by both the Medi- 
care enrollees and the physicians. 

The VIP program is designed to 
obviate the need for laws requir- 
ing that physicians accept mandatory 
Medicare assignment. However, un- 
less there is greater participation by 
both physicians and potential enrollees 
nationwide, as recommended by the 
American Medical Association, this 
goal will not be accomplished. The VIP 
program will only be successful with 
strong leadership at local, state, and 
national levels. Local and state organi- 
zations will need to market the attri- 
butes of this program in concert with 
the individual physician. It is impor- 
tant that local volunteer senior groups 
be involved in the development of the 
program from the beginning. Greater 
participation will occur as misunder- 
standings and apprehensions dissipate 
through increased communication and 
education of both senior citizens and 
physician groups. Physicians need to 
recognize the potential this approach 
has to avert mandatory assignment 
legislation. 

JOHN G. CAMPBELL, MD 
ROLLIE E. Ruopes, Jr, MD 
Tulsa, Okla 
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Access to Care—The Problem 


for the Uninsured and Underinsured 


The View From Washington 


he fact that some 30% of the US 

population is uninsured or under- 
insured underscores the urgency to 
address the growing problem of many 
Americans lacking access to health 
care. The past year has seen some 15 
different proposed plans in Congress 
to deal with the uninsured, plus the 
Pepper Commission recommendations. 
The problem of access to health care 
involves issues of cost, quality of care, 
and the hassle factor of burdensome 
administrative paperwork. 

The problem is being addressed both 
at the Federal and state levels. The 
only federal regulation that I am aware 
of that directly concerns access is the 
“antidumping” regulation passed in 
1986. This action was designed to pro- 
hibit hospitals from refusing treatment 
to indigent patients with medical 
emergencies, including women in la- 
bor. Changes effective July 1, 1990, 
tightened requirements and stiffened 
penalties. The amended regulation re- 
quirements basically state that if a 
Medicare-participating hospital has an 
emergency room, it must provide an 
appropriate medical screening exami- 
nation to any individual (whether or 
not eligible for Medicare) who requests 
an examination or treatment. If it is 


determined that there is an “emergen- 
cy medical condition,” the hospital 
must either provide services necessary 
to stabilize the patient or transfer the 
patient to another medical facility, in 
accordance with very specific require- 
ments. “Emergency medical condition” 
is clearly defined in the regulation. It 
is specifically stated that “a hospital 
may not delay the required medical 
screening examination. .. . or further 
medical examination and treatment in 
order to inquire about the individual's 
method of payment or insurance sta- 
tus.” Financial penalties and disqualifi- 
cation from the Medicare program may 
be imposed on a hospital that violates 
this statute. 

The law also states that if a physi- 
cian determines that the individual re- 
quires the service of a physician listed 
by the hospital on its list of on-call 
physicians and notifies the on-call phy- 
sician, and the on-call physician re- 
fuses or fails to appear within a reason- 
able period of time, and the attending 
physician orders the transfer of the 
individual because the physician deter- 
mines that without the service of the 
on-call physician, the benefits of a 
transfer outweigh the risks of transfer. 
In this situation the transferring phy- 
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sician shall not be subject to penalty, 
but the on-call physician, who failed to 
appear, is. 

A physician who knowingly violates 
the statute may be subject to financial 
penalties up to $50 000 for each viola- 
tion and be barred from Medicare and 
Medicaid for up to 5 years. 

To a large measure, in the absence 
of Federal initiatives, “it has fallen to 
the states in the face of severe budget 
problems of their own challenge” (from 
Medicine and Health Perspective. No- 
vember 26, 1990). But the working 
poor are seriously disadvantaged as 
states tighten their eligibility require- 
ments for Medicaid. These folks are 
too rich for Medicaid and too poor to 
afford private insurance, so they have 
nothing. In general, it can be said that 
less than half of those below the Fed- 
eral poverty level qualify for Medicaid 
benefits. And, because Medicaid pay- 
ments for services are substantially 
discounted, the payments slow, and 
the paperwork burdensome, the Med- 
icaid patient’s choices of providers are 
often limited. “For these and other 
reasons, the Medicaid program as 
presently constituted does not offer a 
viable mechanism for addressing the 
problem of access for the uninsured.” 
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What is happening at the state level? 
' Hawaiis approach is the broadest. Our 
50th state has mandated employer cov- 
erage since 1974 under its Pre-paid 


: Health Care Act. Ir 1989, Hawaii cre- 


‘ated the State Health Insurance Plan 
~ to.allow families with income as high as 
300% of the state poverty line to sign 
up with partieipatinz health insurance 
plans. The Inter-Governmental Health 
Poliey Project’ reports that 6000 resi- 
dents and 900 providers have boarded 
State Health Insurance Plan and Em- 
ployee Retirement Income Security 
_Act of 1974. Challenge may arise. Em- 
ployee Retirement Income Security 
‘Act exempts self-imsured companies 
from state regulation. It took Hawaii 6 
years te get an Employee Retirement 
‘Ineome Security Ac: exemption when 
sued by an oil firm in 1976. With about 
95% of the population currently having 
some type of health insurance, Hawaii 
is believed to have tne fewest number 
of uninsured residen:s. This is basical- 
ly a mandated employer-subsidized 
health insurance for most employees 
working at least 20 hours a week. 

In 1988, Massachusetts became the 
< second state to approve a universal 
‘insuranee plan—the Health Security 

Act—which remains in legislative lim- 
bo. This law would require most Bay 
State employers to insure full-time 
: workers. with a $1680 annual per 
worker tax om empleyers who do not 
insure. A change of governors in that 


` state has delayed implementation. The 


Health Security Act was designed to 
provide coverage for uninsured work- 
ers as well as unemployed individuals, 
disabled adults and ehildren, and col- 
lege students who lack health insur- 
ance. Several porticns of that 1988 
legislation have been implemented. 
| The “common health” portion of Mas- 
sachusetts’ universal health care law 
; began operation July 1, 1988. Medicaid 
benefits are extended to residents who 
leave the welfare program to return to 
‘work. People with preexisting medical 
conditions are also able to enroll, and 
thus far some 1800C people are cov- 
ered uncer the Common Health Pro- 


gram. Ail full-time ecllege students in 


` Massachusetts are required to docu- 
ment their coverage or purchase such 
-coverage throweh their schools at an 

average vearly tost of about $270. As a 


result, the number of uninsured col- 
lege students in this state has been 
reduced by approximately 50 000. Pilot 
programs are under study involving 
Health Maintenance Organizations 
and one insurance company. January 
1, 1990, the state began requiring em- 
ployers with six or more employees to 
begin an annual $15.80 fee for each of 
their employees. It is intriguing that 
this is the same number as the re- 
quired tax mentioned before, but with 
the decimal point in a different place. 
This fee was intended to help low- 
income workers who are on unemploy- 
ment compensation to purchase health 
insurance. However, the immediate 
future of this entire program appears 
to be quite shaky as more and more 
employers seem to be voting with their 
feet and moving vans. 

Oregon has taken perhaps the most 
radical tack with still another type of 
comprehensive health care plan. Fac- 
ing 388000 uninsured (17.1% of its 
population), the state wants to rank 
some 1600 medical procedures used 
mainly by women and children under 
Medicaid, cutting off coverage for 
some underutilized or unrewarding 
services according to a formula in- 
tended to reflect both the cost benefit 
values and per unit cost of each proce- 
dure. In order to proceed with this 
“rationing” plan, Oregon must get a 
Medicaid rules’ waiver from Health 
Care Financing Administration or 
Congress, which, as yet, is still 
forthcoming. 

Washington State with its 800000 
residents is moving toward universal 
access. The Health Care Access Act of 
1987 mandates an insurance-risk pool 
to cover the medically uninsurable. 
The Washington Basic Health Plan 
gives residents under 65 years of age a 
choice of prepaid, capitated, or man- 
aged care plans. To keep costs low, 
IHPP says that enrollment was limited 
to 30 000 in 1990 through 1992; 13 500 
have signed up, and the state hopes to 
hit 25000 by mid-1991. As IHPP 
notes, the number of uninsured is 
slightly higher now than 3 years ago 
when the process began. Washington’s 
Governor Booth Gardner (Democrat) 
is heading a national governors’ associ- 
ation task force on the topic. 

California will probably be the scene 
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of the next big fight over universal . 


coverage. Assembly Speaker Willie 


Brown (Democrat) pushed through an ` 


employer mandate bill in 1989 that | 


Governor Deukmejian vetoed. Brown 
will try again in 1991 with the hope 
that Governor Wilson will be less in- 


clined to veto it. As a senator, Wilson — 
tended to back public-private partner- | 


ships on health care issues (from Medi- 


cine and Health Perspective. Novem- 


ber 26, 1990). 


What does the future hold? You can 


surely believe that health insurance > 


reforms will be implemented during | 


the 1990s. Three separate commissions 
have or will be submitting recommen- 
dations by the spring of 1991: the 
Pepper Commission, the Steelman 


Commission (the quadrennial Social | 


Security Advisory Council, headed by 
Deborah Steelman), and an internal 


Health and Human Services Task ` 
Force, headed by Under-Secretary ` 


Constance Horner. The Health and 


Human Services Secretary Louis Sulli- . 
van, MD, was directed in President © 
Bush’s 1990 State of the Union Ad- — 
dress to review the varicus reports for | 


the Administratien. In addition, nu- 
merous members of Congress have in- 


~ - t 


troduced bills aimed at providing — 


health care for uninsured people. The 
most notable ones are Senator Kenne- 
dy and Representative Waxman (S.768 


and 1845) and Representative Stark ` 


(HR4965). 
In addition to these efforts at the 


Federal level, the private sector has a ` 


number of proposals to increase access 
to care for medically indigent individ- 


uals. Enthoven and Kronick*® proposed -+ 


universal coverage through the use of 


various public and private “sponsors” ` 


who would function as brokers pur- 
chasing group coverage ‘rom compet- 
ing plans. Physicians for a National 
Health Program has proposed a plan 
similar to the Canadian health care 
system under which Medicare, Medic- 
aid, and all private insurances would 
be eliminated, and all Americans 
would be covered by @ public plan 
funded by the federal government, but 
administered at the state and local 
levels. The Coalition for Health Care 
Reform (50 business anc professional 
organizations, including the American 
Association of Retired Persons and the 
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American College of Physicians) plans 
to develop a new public-private part- 
nership and a systematic reform plan, 
which will move current public policy 
debate forward by presenting new cost 
control elements, a financing plan, and 
administrative simplification among 
other suggestions (press release, 
March 14, 1990). The Coalition ex- 
pects to publish its proposal sometime 
in 1991. 

From all of this some good must 
come. The seriousness of our present 
situation is highlighted in the second 
report of the Council on Graduate 
Medical Education, which reports the 
alarming news that the hospital total 
margins have decreased for all hospi- 
tals and, as a result, that bond ratings 
for these hospitals tend to be down- 
graded. The major teaching hospitals 
have the lowest total margins in the 
industry despite the fact that they 
have relatively high prospective pay- 
ment system operating margins. This 
is due in large part to the amount of 
uncompensated care that they deliver. 
All other things being equal, as the 
teaching hospital prospective payment 
system operating margins continue to 
decline, their total margins will contin- 
ue to deteriorate, resulting in a threat 
to the size and quality of their gradu- 


ate medical education programs and 
the ability of these institutions to pro- 
vide care to the poor. One recommen- 
dation that the Council on Graduate 
Medical Education makes is that pay- 
ment from all payers to teaching hospi- 
tals should be sufficient to enable them 
to deliver quality patient care and to 
offer exemplary teaching programs to 
students and residents. Congress must 
consider the impact of its decisions on 
the total margins of all hospitals gener- 
ally and of teaching hospitals specifi- 
cally. This will be particularly impor- 
tant as policies concerning the issue of 
care for the uninsured and underin- 
sured are formulated. Congress must 
urgently address the issue of uncom- 
pensated and undercompensated care 
that teaching hospitals provide. 

What does the American Academy 
of Otolaryngology-Head and Neck 
Surgery recommend for the immediate 
future? We support the four principles 
of the Physician Organizations for Ac- 
cess to Health Care, a coalition of 21 
medical societies to which the Acade- 
my belongs (and is a member of the 
Steering Committee). These are 
(1) employer-provided health insur- 
ance with appropriate cost-sharing by 
the employees with tax relief to reduce 
the financial burden on small business- 
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es; (2) expanded and improved Medic- 
aid with minimum eligibility and bene- 
fit levels and incentives to enhance 
provider participation; (3) subsidized 
programs with cost sharing on a sliding 
scale premium basis for those not eligi- 
ble for employer-based insurance and 
who have incomes in excess of the 
enhanced Medicaid eligibility level; 
and (4) health insurance programs, 
public or private, providing access to 
basic physical and mental health bene- 
fits. In the meantime, physicians con- 
tinue to provide health care services at 
reduced rates or without charge to 
those who cannot afford health care 
cost. This is perhaps not as well recog- 
nized by the public as it should be. 


JEROME C. GOLDSTEIN, MD 
Alexandria, Va 
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Access to Trauma Care 


The Los Angeles County Trauma System: A Case History 


rauma is the leacing cause of death 
among people aged between 1 
and 38 years, and it 5 the third leading 
cause of death in people of all ages. 
Over 150000 deaths and 350000 per- 
manent disablements oecar each year 
in the United States as a result of 
accidents, suicides, and homicides. In 
1982 alene, trauma is estimated to 
have cost the Unitel States over 60 
billion dollars, with me third attribut- 
ed to treatment costs and the remain- 
ing to lost earnings. Since trauma pri- 
marily affects younger people in the 
earlier stages of their productive work 
years, it exacts a higner eost in terms 
of lost years of poteatial than that of 
cardiovascular disease and cancer com- 
bined. In California, two thirds of all 
trauma patients are ir volved in “blunt” 
trauma, usually from highway-related 
traffic aecidents. The remaining third 
are involved in penetrating trauma. 
The trauma milieu i: defined by the 
American College of Surgeons as “a 
life threatening injury or series of inju- 
ries that requires immediate surgical 
intervention if the patient is to sur- 
vive.” The County of Los Angeles De- 
partment of Health Services has of- 
fered the following definition of the 
trauma patient: “critical trauma pa- 
tients include, but are not limited to, 
those with major bleod loss, and/or 
shock, severe eardiae or respiratory 
distress, blunt er per=trat.ng wounds 
to the trunk, head, neck or spine 
requiring prompt surgical inter- 
vention.” | 
In previous times, the concept of 
trauma care had long been associated 
with war. During -he Napoleonic 
Wars, the French Arny, recognizing 
the importance of recucing the time 


between injury and surgical treat- 
ment, developed the flying ambulance. 
The high survival rate from operative 
amputations was considered a major 
breakthrough for that period. The US 
Army’s Military Air Service Hospital 
units are similar examples of military 
trauma care facilities. Improvements 
in US military and field hospitals and 
blood transfusion systems resulted in 
soldier mortality rates declining from 
4.5% of live arrivals in World War II, 
to under 2% in the Vietnam War. 


THE CONCEPT 


In 1983, the Los Angeles County 
(California) Department of Health Ser- 
vices began implementing the current 
trauma care system, which was ap- 
proved by the County Board of Super- 
visors. Participating hospitals would 
agree to participate in the trauma care 
system, including paying an annual fee 
of $15 000. The annual fee has since 
varied between $15000 and $34 400. 
All 96 hospitals in Los Angeles Coun- 
ty, with basic emergency service and a 
physician on duty 24 hours per day, 
were approached regarding interest in 
opening a trauma center. The Depart- 
ment of Health Services required hos- 
pitals interested in establishing trau- 
ma centers to meet criteria for being 
classified as a level one, level two, or 
rural trauma facility. Initial hospital 
response was positive. Between De- 
cember 1983 and July 1986, 23 hospi- 
tals opened trauma centers with Coun- 
ty designations of level one, level two, 
or rural. Trauma centers in Los Ange- 
les County were designated as level 
one, level two, or rural, according: to 
trauma criteria for designation estab- 
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lished by the County Board of Supervi- 
sors. In addition to exceeding the re- 
quirements of emergency department 
care, all County designated trauma 
centers require both a general surgeon 
and an anesthesiologist tə be in-house, 
and immediately available, 24 hours 
per day. Further, trauma centers must 
have the following services: clinical 
laboratory, surgical service, basic 
emergency service, intensive care 
unit, pediatric care; and the following 
capabilities: acute hemodialysis, acute 
spinal cord injury management, and 
programs for quality assurance. 

The County Board of Supervisors 
had a clear vision and direction for 
County-wide trauma care when it orig- 
inally formulated the County trauma 
system. There was a broad consensus 
to support the trauma system at both 
County and State levels. and private 
hospitals eagerly participated in the 
system because they had financial and 
other incentives. The original vision 
for the trauma system received wide 
support as a program not requiring 
heavy governmental funding, as it was 
originally felt that tramma centers 
would break even or make money 
through two mechanisms. The first 
was to balance the catchment areas so 
that a significant percentage of pa- 
tients would be expected to be covered 
by third party payers. The second was 
to cost shift between those covered by 
third party payers and those not cov- 
ered. Two unanticipated factors unrav- 
eled this plan. The first was the devel- 
opment of the 20-minute transport rule 


(see below) that prevented the design 


of balanced catchment areas. The sec- 
ond was diagnosis related groups that 
effectively prohibited cost shifting. 
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THE BEGINNING 


The original Los Angeles County 
trauma care network was based on the 
“golden hour” concept, in which defini- 
tive surgical services could be provid- 
ed to a trauma patient within the criti- 
cal first 60 minutes after injury. 
Trauma center locations were selected 
strategically to minimize paramedic 
ambulance transit time from most ar- 
eas of the County to nearby trauma 
centers. In Los Angeles, the majority 
of paramedic ambulance services are 
provided by fire departments. The fire 
departments initially were reluctant to 
have paramedic personnel and equip- 
ment venture out of their primary 
areas of service for extended periods. 
A concern existed that they would not 
then be available to respond to the 
next emergency call. Thus, a compro- 
mise was reached, whereby paramed- 
ics could venture from their stations to 
the extent that nearby trauma victims 
could be transported to a trauma cen- 
ter within 20 minutes. This became a 
basis for establishing the trauma care 
network. In addition to paramedics 
and ground transportation, air ambu- 
lance helicopters were available. How- 
ever, because of the difficulty of land- 
ing near busy roadways, and 
developed residential areas, most air 
ambulance helicopters were used for 
interhospital transport of patients 
rather than for initial delivery of trau- 
ma patients to available trauma cen- 
ters. For most urban areas of Los 
Angeles County, automobile ambu- 
lance transport was both quicker and 
more cost effective than air ambulance 
helicopters. The current cost for air 
ambulance helicopter services is ap- 
proximately $2000 per trip. At its 
height, the system had 23 trauma cen- 
ters: 10 Level One, nine Level Two, 
and four Rural. Three of the 10 Level 
One centers were County Hospital fa- 
cilities, and they saw the largest num- 
ber of patients by far. The County 
emergency medical services system re- 
sponded to approximately 420 000 calls 
in 1986. Of that number, 11 456 were 
identified as trauma victims and were 
transported to trauma centers. The 
number of trauma patients grew 
steadily, and, in 1988, over 14 000 trau- 
ma patients were treated. 


SUBSEQUENT EVENTS 


When the trauma care network was 
originally proposed, hospital boards of 
private hospitals enthusiastically em- 
braced the concept of trauma care. 
Trauma centers were viewed not only 
as a potentially significant revenue 
generator, but also as a powerful mar- 
keting tool to attract a wider patient 
market. Other perceived benefits to a 
private hospital for having a trauma 
center included the following: (1) offer- 
ing trauma care saves lives, an impor- 
tant element of the hospital’s overall 
mission or purpose; (2) it generates 
good will in the community; (3) the 
center could be used as a loss leader 
marketing tool with the anticipation 
that the value of overall benefits might 
exceed actual trauma care costs; (4) 
the existence of a trauma center could 
make a hospital more attractive to 
those concerned about emergencies; 
(5) hospitals could gain the reputation 
of providing full service care; and (6) 
teaching hospitals could attract better 
house officers for training. 

Some of these assumptions were er- 
roneous. Data provided by the Hospi- 
tal Council of Southern California indi- 
cate that among 12 private hospitals 
surveyed, the average loss per trauma 
patient was $11 514 for those covered 
under MediCal (California’s Medicaid 
program) and $4230 among those clas- 
sified as cash patients. Seven of the 
nine hospitals that subsequently with- 
drew from the County trauma system 
cited economic reasons for their with- 
drawal. Economic considerations in- 
clude cost of staffing, inadequate Medi- 
Cal reimbursement, and the inability 
of some patients to pay for medical 
service. The year 1987 was the one of 
greatest attrition, with five of the hos- 
pitals withdrawing in that year alone. 
The first hospital to drop out, located 
in a particularly urban area, anticipat- 
ed the next year’s losses to be in 
excess of five million dollars. Another 
large hospital withdrew after 3 years 
of participation when it realized that 
45% of its patients were indigent and 
the hospital was losing about two mil- 
lion dollars per year. Another hospital 
cited 55% as nonpaying, with a similar 
annual two million dollar loss. 

With the withdrawal of these hospi- 
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tals, a significant portion of people in 
Los Angeles were not with:n the desig- 
nated 20-minute distance z0 a trauma 
center. This included portions of West 
County, the Eastern San Gabriel Val- 
ley, communities in the vicinity of Los 
Angeles International Asrport, and 
East San Fernando Valley. In addi- 
tion, access from the Antelope Valley, 
mountainous areas, and Catalina Is- 
land to a designated trauma hospital is 
dependent on the availability of heli- 
copter transport. It is estimated that 
2.5 million of the 10 million residents 
are no longer within 20 minutes of a 
trauma center. Another problem is 
that as the number of trauma patients 
grows, the number of nonpaying pa- 
tients increases and is concentrated in 
a smaller number of centers. In 1988, 
approximately 14000 trauma patients 
were seen in the 16 rema:ning trauma 
centers. That is a 22% inerease in the 
number of patients over = years, with 
a 40% decrease in the number of 
centers. 


CONCLUSION 


While many small steps might be 
taken to improve the existing system, 
the main continuing prob.em is that of 
funding. Additional State and County 
funding will be necessary to maintain 
and sustain an adequate trauma sys- 
tem. Some obvious revenue sources 
present themselves. Sinee the major- 
ity of trauma cases are automobile 
related, vehicle taxes, gasoline taxes, 
or automobile insurance recovery offer 
additional revenue. Other more gener- 
al remedies might be taken, such as 
sales taxes, taxes on beer and wine, 
universal mandated health insurance, 
or creation of a special assessment for 
the sole purpose of emergency medical 
services enhancement. Some addition- 
al funding has recently »ecome avail- 
able from Tobacco Tax Initiative, 
which will be distributed to the re- 
maining hospitals in this system. It is 
hoped that additional funding will be 
provided in the near future so that 
trauma patients in Los Angeles Coun- 
ty will have rapid access to the emer- 
gency trauma care, which they need. 

DALE H. RICE, MD 
Los Angeles, Calif 
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The Canadian Health Care System 
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ts Canada’s the best health care sys- 

tem in the world? The majority of 
Canadians believe that it is. The sys- 
tem was designed tə provide equal ac- 
cess to medical and hospital services 
for all Canadians and to ensure that no 
one was financially ruined by illness. 
The plan may have *ulfilled this role as 
nearly as it is possible to do so, but it 
is far from perfect. 

I have practiced in Canada prior to 
and since the introduction of Medicare, 
and I also have practiced in the United 
States. Many of theproblems one faces 
as a practicing otolaryngologist-head 
and neck surgeon are similar, particu- 
larly as the administrative bureau- 
cracy in the United States catches, and 
in some ways, passes their Canadian 
counterpart. 

There is no difference between the 
quality of facilitiesand medical exper- 
tise available in Canada and the 
United States. Medical and paramedi- 
cal personnel have identical training, 
ability, and dedicazion. Hospitals and 
diagnostic facilities are “state of the 
art” in both countries. 

There is another common denomi- 
nator between health care in Canada 
and the United States. Neither country 
can afford to provide the ultimate in 
health care to all of their citizens by 
means of a universal health care sys- 
tem. | 

Is there a way to provide equal 
access to all members of society? Is 
there any way to do this and provide 
the highest quality care in all in- 
stances? In my opinion, the answer to 
both ef these questions is no. Health 
care is expensive. The budget for med- 
ieal care for three million people in the 
Province of Britisn Columbia is over 
fve billion dollars. 

This mon 2y is derived from a combi- 
nation of monthly premiums and tax- 
ation. Unfortunately, there is a signif- 
ieant shortfall in the money required 
to provide quick and easy access to all 
services. Universa. health care results 
in overutilization. Both the public and 
the medical profession are responsible 
for this, and it is particularly notice- 
able m the use of special diagnostic 


procedures such as computed tomo- 
graphic scanning and magnetic reso- 
nance imaging. This overutilization 
places a strain on the system and 
results in serious delays for urgent di- 
agnostic procedures. 

Patients, particularly those with 
medical problems, are kept in the hos- 
pital longer than necessary. Since the 
patients have no responsibility for the 
cost of hospital services, they do not 
object to the longer stay. This places a 
premium on hospital beds for acute 
illness and inpatient surgery. Operat- 
ing room time is restricted because of 
high costs. Long waiting lists for elec- 
tive surgery are the rule rather than 
the exception. 

The budget simply cannot handle an 
unlimited number or unlimited quality 
of patient care. To stay within the 
budget, it is necessary to limit access to 
the facilities. This is done by refusing 
to increase the funding for hospitals, 
diagnostic facilities, and physicians. 

Each hospital is provided with a 
global budget. It is the responsibility 
of the hospital to decide which services 
it can provide while living within its 
budget. A global budget is also pro- 
vided for medical services. Physicians 
bill on a fee-for-service basis, but it is 
the responsibility of the medical asso- 
ciation to set a fee schedule that will 
keep total cost within the budget. Each 
specialty must negotiate with the med- 
ical association to set the schedule. 
Extra billing, beyond the schedule of 
fees, is illegal. 

Since access is limited, who suffers? 
In my opinion, the middle-income 
group suffer. 

Equal access is the number one ar- 
gument in favor of Medicare. Theoret- 
ically, we have provided equal access in 
Canada, but in fact, we have not. 

Only the very naive can believe that 
a politician, a physician, or a person 
with physician and hospital adminis- 
tration friends must line up for care. 
Patients with such influence are able to 
move to the front of the line for office 
visits, hospital beds, surgery, or diag- 
nostic procedures. This does not differ 
from the pre-Medicare era, but what is 
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different is that these privileged peo- 
ple do not pay an additional fee for the 
red carpet service. The rest of the pop- 
ulation, the average-wage earner, the 
poor, and the elderly are treated 
equally. They do all the waiting. The 
Canadian Medicare plan is a good ar- 
rangement for the privileged and the 
poor. The privileged ebtain care at 
minimal cost; the poor obtain care 
otherwise not available. It is less sat- 
isfactory for the average-wage earner 
who pays handsomely for his care and 
a large portion of the care provided to 
the other groups. 

Universal health care in Canada is 
here to stay. It is neither all good nor 
all bad. Some changes would result in 
immediate improvement at reduced 
cost. Individuals above a certain in- 
come should be required to provide 
their own private insurance. The ar- 
gument that this would create a two- 
tiered system is not valid since one 
group already receives red carpet 
treatment. The small percentage of 
physicians and patients guilty of over- 
utilization creates a major problem 
that is correctable. More effort must be 
put into preventive medicine because a 
successful preventive medicine pro- 
gram is the only way to keep the costs 
of acute and chronic care within rea- 
sonable bounds. 

When universal Medicare was 
brought in, the politicians told us that 
“everyone deserves the best possible 
care.” Now that they have found that 
is impossible, they say, “everyone de- 
serves average care.” Average care is 
not good enough. Excellent care for all 
is possible if the tax dollars are spent 
wisely to provide care for those who 
cannot afford to provide their own and 
if the health of the nation is improved 
through a comprehensive program of 
preventive medicine. 

PATRICK J. DOYLE, MD 

Department of Otolaryngology 

St Paul’s Hospital 

1081 Burrard St 

Vancouver, British Columbia, 
Canada V6Z 1Y6 
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Who Ought to Get Decent Health Care? 


ught belongs to the vocabulary of 

ethics. It specifies responsible ac- 
tion. To say that one ought to do 
something implies that one is duty 
bound to do it. It is not optional but 
obligatory. Failure to do what one 
ought to do is an abrogation of 
responsibility. 

This being so, the answer to the 
question that titles this essay seems 
obvious. Surely everyone has decent 
health care coming, but who is “every- 
one”? Everyone who wants it, whether 
or not they need it? Everyone who 
needs it, irrespective of their ability to 
pay for it? And what constitutes de- 
cent health care? Preventive care, cat- 
astrophic care, long-term care? The 
ethical question as to who ought to get 
decent health care is a complicated 
one. 

A system of health care provision is 
made up of several crucial features, 
notably quality, cost, and access. In 
keeping with the theme of this issue of 
the ARCHIVES, this essay focuses on 
the element of access to health care 
services. Whe has access to which ser- 
vices, and in what measure? Who gets 
left out, and why? 

Public attitudes toward the Ameri- 
can health care system are changing 
dramatically. Americans who have 
ready access to health care are increas- 
ingly critical of the US health system. 
A recent opinion survey reports that 
“A striking 89% of Americans see the 
US health care system as requiring 
fundamental change in its direction 


and structure. Only 10% see their 
health care arrangements as working 
reasonably well.” Such studies do not 
take into account the views of those 
whose access to the system is limited 
or altogether barred by their inability 
to pay for health care services. It is 
safe to surmise that these disenfran- 
chised citizens too would support 
changes in the mechanisms of access 
that would make needed services avail- 
able to them and their families. 

The uninsured have long been 
among us, but their inability to get 
needed care caused concern among 
physicians and legislators alike. 
Throughout the 1970s, approximately 
25 million people lacked health insur- 
ance and, therefore, had diminished 
access to services.” But many of these 
people were cared for by physicians 
who carried on a venerable tradition of 
professional charity and by hospitals 
that shifted the costs of uncompen- 
sated care to insured patients. In the 
1980s, these two responses began to 
change. Prospective payment systems 
and managed care plans were intro- 
duced with such mechanisms as pread- 
mission certification, utilization re- 
view, and capitation arrangements. 
Consequently, the rapid rise in hospi- 
tal costs has been considerably slowed, 
notably by moving many inpatient di- 
agnostic and surgical procedures to 
ambulatory settings. Cost-shifting has 
also been curtailed with the result that 
Americans who have no health insur- 
ance cannot get into the system and 
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those who are inadequately insured 
cannot get the care they need. The 
number of those citizens has grown by 
half since the 1970s to 37 million, 12 
million of whom are children. 

Over the past decade, with the 
emergence of for-profit enterprises 
and the centralizing of health care or- 
ganizations to provide comprehensive 
services, commercial values have come 
into competition with the value of ser- 
vice that has traditionally been the 
hallmark of medical care. In the pro- 
cess, whether as consequenee or corol- 
lary, the profession’s charitable im- 
pulses have become noticeably less 
robust. Many individual physicians 
continue to provide a share of care 
where it is needed, irrespecive of how 
it is to be paid for, but as public 
financing programs are squeezed and 
insurance companies strip down health 
plans for clients who represent bad 
risks to business, physicians become 
more concerned about inadequate lev- 
els of reimbursement and mounting 
paperwork.” Such concerns are legiti- 
mate, but they pale in s gnificance 
when compared with the needs of sick 
people for adequate medical care. Le- 
gitimate or not, when such concerns 
become complaints, ordinary people 
begin to question the profes-ion’s com- 
mitment to care. If the profession is 
perceived to be equivocating on that 
fundamental commitment, the trust 
that sustains the healing relationship is 
likely to erode. 

What can be done to improve access 


Coammentaries 


Pa ii Ti TOES EE 


i 


to deeent health zare for those who 
need it? Under the nation’s Medicaid 
program, the federal government pays 
40% to 60% of medical expenses and 
the states pay the rest. This program 
covers about 26 million people, less 
than ħalf of those who need its ser- 
vices, a disproportionate number of 
whom reside in states with weak tax 
bases and high concentrations of poor 
people.” Young poor people and old 
poor people unwitzingly compete for 
funds. Only one ir every three poor 
women of childbearing age is covered 
by Medicaid. Sevenzy percent of Med- 
icaid’s eligible popalation consists of 
low-income families with children, and 
yet only 25% of the Medicaid budget is 
expended to assist them. Almost half 
of Medicaid expenditures are devoted 
to long-term care, primarily for the 
elderly because no other program fi- 
nances long-term care.° 

A 1986 survey found that 15 million 
Americans encountered barriers to 
health care for financial reasons. Eight 
milion people with chronic or serious 
illness put off seeking care when it was 
needed, and one million people were 
denied eare because they could not pay 
for it.” Physieians eannot solve this 
aspect of the access problem alone, but 
taking care of patients insured by Med- 
icaid and accepting Medicaid reim- 
bursement as payment in full would 
directly and immediately improve ac- 
cess for the ne dy. 

Two recent studies show that a pa- 
tients ability to pay also makes a 
difference in that persons treatment 
after admission to a hospital. Unin- 
sured patients tend te enter the hospi- 
tal sicker than insuved patients, but 
they receive fewer diagnostic tests and 
are released sooner zhan insured pa- 
tients. They are also far less likely to 
undergo high-cost procedures. One 
study found that hp replacements 
were 45% less likely and coronary by- 
pass surgery 29% less likely to be done 
on uninsured patiems.’ In another 
study, researchers found that private- 
ly insured patients were 80% more 
likely to receive angiozraphy and 28% 
more likely to undergo angioplasty 
than their mt hans compatriots.” 
Clearly, financial considerations have 
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intruded on the doctor-patient rela- 
tionship and are compromising the val- 
ue of fairness. 

Despite the fact that Medicare and 
Medicaid pay for one third of the na- 
tion’s hospital expenditures, there are 
significant gaps and costly exceptions 
in coverage. An increasing proportion 
of the cost of health care for people 
over 65 years old is paid out-of-pocket.’ 
Consequently, elderly people who can- 
not afford private insurance to supple- 
ment Medicare and are not poor 
enough to be eligible for Medicaid put 
off going to the doctor until they are 
too sick not to. Although the policy of 
fixed advance payments to hospitals is 
based on diagnosis-related costs, the 
policy has caused an increase in ex- 
pense to nursing homes, home-health 
agencies, and families caring for frail 
elderly members at home. Physicians 
can help here too, by making house 
calls as occasions warrant and by 
charging patients on an equitable slid- 
ing scale according to their ability to 
pay. 

Nearly a third of the annual Medi- 
care budget is spent in the final year of 
patients’ lives, much of it in intensive 
last-ditch efforts to resist death a little 
longer. We desperately need policies 
regarding what “rescue treatments” it 
is reasonable to offer very sick people. 
It goes without saying that these vul- 
nerable people should have the best of 
care. Open to question is what that 
care should consist of, in particular, 
how much death-defying care is medi- 
cally reasonable and humanly 
desirable. 

To offer patients useless treatment 
is bad medicine. With more and more 
treatment modalities available, the fol- 
lowing question arises: Are physicians 
obligated to offer marginally beneficial 
treatments? This prompts an addition- 
al question: Marginally beneficial rela- 
tive to what? If the answer is: Relative 
to the human cost likely to be borne by 
the patient, we are dealing with a 
question of clinical judgment that is 
the very métier of physicians.” If, 
instead, the answer is: Relative to 
dollar costs, then a policy determina- 
tion is required. Experienced physi- 
cians have valuable first-hand knowl- 
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edge of the benefits and burdens of the 
techniques and treatments at their dis- 
posal. Such knowledge can influence 
policy discussions regarding the justifi- 
able limits of treatmemt recommenda- 
tions for which the expected human 
benefits are small relative to dollar 
costs." But it is important that clinical 
judgment and social judgment be 
sharply distinguished, especially when 
they are rendered by one and the same 
person. Otherwise, individual patient 
care is likely to be corrupted by social 
necessity. 

The hue and cry about setting limits 
to services and containing costs has 
obscured the question Americans wor- 
ried about until the early 1980s: How 
can we ensure every citizen access to a 
limited but fair system of health care 
provision adequate to his or her need? 
If we can set our compass on this fixed 
point of social conscience, we will be 
able to steer a straighter course. The 
sailing may not smooth, but the winds 
of profit and loss will no longer buffet 
us. Instead, they will follow in the 
wake of care. 


RONALD A. CARSON, PHD 
Galveston, Tex 
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Do Otolaryngologist-Head and Neck Surgeons 


and/or Chemotherapy Have a Role in the 
Treatment of Head and Neck Cancer? 


David E. Schuller, MD 


èe We provide an update on the current 
status of chemotherapy in the treatment of 
head and neck cancer. The role of the 
otolaryngology —head and neck surgeon in 
this important clinical research is under- 
scored. Those involved with treating pa- 
tients with head and neck cancer must 
understand the mechanisms of clinical can- 
cer research. Physicians in academic and 
community settings can be intimately in- 
volved in this treatment. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:498-501) 


he title of this report is intention- 

ally ineongruous in an effort to 
entice the reader to review it thor- 
oughly because of my perception of the 
topic’s importance. It is impossible to 
compare a discipline with a treatment 
modality; it would be more fitting to 
compare surgery with chemotherapy. 
But that is not the intent of this arti- 
cle. The hope is that this discussion 
will clarify the current role of chemo- 
therapy in the treatment of malignant 
neoplasms arising in the head and 
neck, as well as emphasize the need for 
otolaryngologist-head and neck sur- 
geons to recognize their important role 
in this process and, subsequently, the 
need for a thorough knowledge of che- 
motherapy and the mechanisms of clin- 
ical cancer research. 

Head and neck cancers formerly 
were imagined to be primarily malig- 
nant neoplasms that involved the site 
of origin and regional lymphatics, only 
rarely metastasizing to distant sites. 
In the late 1970s, however, publica- 
tions reported a disturbingly high inci- 
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dence of distant metastases.'” The 
realization that combined-therapy pro- 
grams using radiotherapy and surgery 
altered treatment failure patterns with 
a high incidence of distant metastases 
and no survival improvement was the 
primary stimulus for expanding the 
investigation of systemic cytotoxic 
therapy. Then, an expanding body of 
knowledge was published demonstrat- 
ing efficacy with two investigational 
agents (cisplatin and bleomycin), with 
apparent activity against squamous 
cell carcinoma superior to that report- 
ed for other agents. The past 10 years 
have witnessed many clinical investi- 
gations attempting better to define the 
activity of chemotherapeutic agents 
primarily for squamous cell carcinomas 
of the upper aerodigestive tract. 

The initial emphasis was to evaluate 
cytotoxic therapy used in a variety of 
sequences. The most popular involved 
the use of chemotherapy as the initial 
treatment in multitherapeutic regi- 
mens (so-called induction chemothera- 
py). In addition to studies trying to 
identify single agents that had activity 
against squamous cell carcinoma, there 
were also attempts to evaluate combi- 
nation chemotherapeutic regimens as 
well as different sequences in multimo- 
dality programs. More recent clinical 
investigations now explore the use of 
biologic agents not only to treat but 
also to prevent head and neck cancer. 


CHEMOTHERAPY’S ROLE 


Cytotoxic agents continue to be ac- 
tively evaluated. There were three 
main groups of patients with head and 
neck cancer that were involved with 
the initial systemic therapy trials: pa- 
tients with resectable, unresectable, 
and recurrent-metastatic disease. The 
early trials for resectable cancer were 


498 Arch Otolaryngol Head Neck Surg—Vol 117, May 1991 


primarily induction regimens for pa- 
tients with advanced-stage disease. 
The National Cancer Institute, Be- 
thesda, Md, sponsored a program in- 
volving multiple institutions that was 
testing an induction regimen that in- 
cluded one course of cisplatin and bleo- 
mycin sulfate before surgery and post- 
operative radiotherapy. Another 
group studied two different regimens 
of induction chemotherapy. No surviv- 
al improvement was noted in either of 
these two trials. The Southwest Oncol- 
ogy Group prospectively studied 175 
patients in a randomized study to eval- 
uate an induction regimen that in- 
volved cisplatin, vincristine sulfate, 
methotrexate, and bleomycin.’ Once 
again, no improvement in survival was 
noted. In a follow-up study analyzing 
treatment failure patterns from the 
data generated from the Southwest 
Oncology Group study, no difference in 
failure rates of the group treated with 
induction therapy vs standard therapy 
(surgery and postoperative radiothera- 
py) was noted for local and/or regional 
disease. However, distant metastases 
developed in 52% of the standard-ther- 
apy group, compared with only 30% of 
the experimental group. Although not 
statistically significant, the findings 
suggest that chemotherapy has some 
influence on the frequency of occult 
distant disease.” This suggests that 
induction regimens, although still not 
producing a statistically significant im- 
proved survial rate, show indications 
of having an effect on distant disease, 
and additional investigations are war- 
ranted in the hope that new agents 
and/or combinations will have an even 
stronger cytotoxic effect. 

Another alternative approach to ad- 
vanced-stage resectable disease has 
been reported by the Northern Cali- 
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involves an induction protocol using 
three cycles of cisplatin and fluoroura- 
cil. Following completion of three 
courses, the patieat again undergoes 
biopsy, and in tnose patients with no 
histolegic evidence-of disease following 
ehematherapy, radiotherapy (intersti- 
tial and/or external beam) is used with- 
out surgery. Those with positive bi- 
opsy specimens uadergo surgical re- 
section and postoperative radiothera- 
py. This pilot study, which included 
only asmall group of patients, suggest- 
ed that it may ke feasible to omit 
Surgery and treat with primary irra- 
diation following induction therapy 
without compromising survival. How- 
ever, this concept nas rot been tested 
in a prospective, randomized trial. 

Patients with previously untreated, 
unresectable disezse have also been 
studied. Concurænt chemotherapy 
and radiotherapy ~egimens have been 
tested." In an intewroup trial from the 
Eastern Cooperative Oncology Group, 
Southwest Oncology Group, and Radi- 
ation Therapy Oncology Group, 371 
patients were rarzlomized to receive 
definitive radiotherapy alone or radio- 
therapy with weesly lew-dose cispla- 
tin. This study demonstrated no statis- 
tically significant differences in the 
complete recovery rate or survival in 
this group of patierts wth disease that 
is difficult to treat. 

Other cytotoxic trials have studied 
patients with recurrent and/or meta- 
static disease. The potential benefit of 
chemotherapy is -hat it is the only 
systemic means of treatment. Numer- 
ous protocols have evalnated a variety 
af agents. For example. the two plati- 
num analogs, carbeplatin and dipropla- 
tin, were studied as part of a phase II 
trial by the Seuthvwest Oncology 
Group; it was fourd that many of the 
side effects occurred less frequently 
with these two dræs, and that further 
evaluation with other active drugs was 
warranted.’ This is one of many phase 
II trials that heve been reported 
studying the activ ty o? newer agents 
against squamous cell careinoma aris- 
ing in the head anc neck. 

Another example of a less commonly 
utilized approach to systemic treat- 
ment in patients with recurrent and/or 
metastatic disease is intra-arterial che- 
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motherapy using a totally implantable 
infusion pump.” The theoretical advan- 
tage of intra-arterial chemotherapy is 
that it permits the delivery of a high 


concentration of the cytotoxic agent 


directly to the tumor tissue bed in an 
effort to maximize the cytotoxicity and 
minimize the side effects. These pilot 
projects have demonstrated activity, 
but no studies have yet been complet- 
ed comparing the results of intra-arte- 
rial chemotherapy with standard treat- 
ment delivery techniques. 

Within the last few years, several 
new initiatives have developed utilizing 
chemotherapy. Cytotoxic therapy con- 
tinues to be actively evaluated. Howev- 
er, the experience with earlier induction 
regimens in the group of patients with 
advanced-stage, previously untreated, 
resectable disease led to a change in 
sequencing. With a substantial number 
of patients experiencing complete re- 
sponses with induction regimens, a 
large number decided to stop their 
treatment prematurely rather than pro- 
ceed with postchemotherapy and radio- 
therapy. Many of these patients ulti- 
mately had recurrence. Primarily as a 
result of noncompliance with induction 
regimens, a sequence was adopted that 
involved initial surgery followed by com- 
bination chemotherapy using fluoroura- 
cil and cisplatin with radiotherapy. The 
fluorouracil-cisplatin combination was 
initially described by the group at 
Wayne State University (Detroit, Mich) 
with extraordinary response rates." Af- 
ter a series of pilot studies confirming 
this cytotoxic activity, the Head and 
Neck Intergroup opened this study, 
which has recently been closed to accru- 
al with 696 patients registered and 653 
evaluable. The results of this trial are 
yet unavailable. 

The long-term results of the Nation- 
al Cancer Institute Head and Neck 
Contracts Program suggested a posi- 
tive effect on disease-free survival in 
patients who received additional che- 
motherapy following completion of the 
induction chemotherapy, surgery, and 
radiotherapy.” The Southwest Oncolo- 
gy Group is piloting a new protocol for 
advanced-stage resectable disease 
based on what has been learned from 
previous trials. This sequence includes 
initial surgery followed by concurrent 
radiotherapy and cisplatin followed by 
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three courses of fluorouracil and cispla- 
tin. The rationale for this study is 
derived from the positive effect on 
disease-free interval nəted with these 
particular agents and the sequencing 
of treatment modalities. Also, this re- 
flects practical considerations of what 
this patient population with advanced- 
stage head and neck cancer will toler- 
ate. Multisequence treatment pro- 
grams seem to decrease compliance. 
Therefore, this new trial basically in- 
volves only two major components of 
treatment, with the hepe of obtaining 
increased disease control as well as 
increased patient compliance. 

Another novel concept undergoing 
evaluation is referred to as “organ- 
sparing” treatment pregrams. Where- 
as most treatment programs are de- 
signed primarily with the intent of 
improving survival, the rationale for 
organ-sparing protecols is not to im- 
prove but rather to maintain survival 
using combined-therapy programs in- 
volving radiotherapy and chemothera- 
py. The benefit to the patient is that 
the organ is not surgically removed. 
The preliminary results evaluating this 
approach in laryngeal cancer are en- 
couraging. Unpublished data (G. T. 
Wolf, MD, 1990) indicates no change in 
survival in those patients undergoing 
total laryngectomy vs chemotherapy 
and radiotherapy. Similar results have 
been noted in a nonrandomized experi- 
ence from the group at Memorial Sloan 
Kettering Hospital, New York, NY. It 
will be critically important to analyze 
these results after there has been a 
longer follow-up. 

Biologic response modifiers represent 
an exciting new systemic therapeutic 
alternative to conventional cytotoxic 
agents. These have keen extensively 
researched for the past 10 years. As a 
result of recombinant genetic technol- 
ogy, a large number of purified and 
stable biologic agents are entering clini- 
cal trials. These agents basically act to 
modify the body's defense mechanisms. 
They include the interferons (alfa, beta, 
and gamma), interleukin 2, tumor necro- 
sis factor, granulocyte colony-stimulat- 
ing factor, and granulocyte-macrophage 
colony-stimulating factor. Interferon 
alfa and interferon beta have primarily 
antiproliferative and antiviral biologic 
activity. Interferon gamma has an im- 
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munologic effect compared with its rela- 
tively weak antiproliferative activity.” 

Interleukin 2 is produced by T lym- 
phocytes and is involved with the in- 
duction and activation of the cytotoxic 
capacity of human peripheral lympho- 
cytes. It activates the killer-cell pre- 
cursor in certain subsets of T lympho- 
cytes. The combination of interferon 
and interleukin 2 is referred to as 
lymphokine therapy. Theoretically, it 
should be possible to gain a tumor- 
reductive response utilizing the combi- 
nation of interferon with human re- 
combinant interleukin 2.” 

Tumor necrosis factor has the ability 
to induce tumor cell death and seems to 
originate from macrophages. The DNA 
for tumor necrosis factor has been iso- 
lated, and the recombinant protein has 
subsequently undergone testing. The 
tumor necrosis factor seemingly has the 
ability to enhance antitumor activity 
synergistically with other biologic re- 
sponse modifiers, such as interferon 
gamma and interleukin 2.” 

The granulocyte colony-stimulating 
factor and the granulocyte-macrophage 
colony-stimulating factor are biologic 
agents with potential promise when 
used in addition to antitumor agents 
whose dose is limited by bone marrow 
toxic reaction. If these factors can, in- 
deed, counter the marrow toxic reac- 
tion, then this would potentially permit 
escalation of the dosage of cytotoxic 
chemotherapeutic agents. If these mac- 
rophage-stimulating factors can permit 
such dose escalation, the potential is 
tremendous. Pilot studies of these bio- 
logic agents in head and neck cancer are 
just beginning to be undertaken. 

Another exciting, relatively new area 
with biologic agents is in the prevention 
of premalignant lesion degeneration or 
in the prevention of new malignant neo- 
plasms. Head and neck cancers are 
unique when compared with other can- 
cers because they have a high incidence 
of either simultaneous or subsequent 
second primary tumors. If there is some 
agent(s) that could be used to prevent 
the development of second primaries, 
patients with head and neck cancer 
would certainly stand a chance for sub- 
stantial benefit. These so-called chemo- 
preventive agents have an effect on 
cellular differentiation. They induce neo- 
plastic orpreneoplastic cells to revert to 
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a more normal mature cytoarchitec- 
ture. However, the subject of differen- 
tiation is complex. Retinoids modulate 
cellular differentiation and immune re- 
sponse.” Beta carotene is also capable of 
activating the immune response but has 
also been cytotoxic in several experi- 
mental models and can be converted to a 
differentiating agent by virtue of its 
conversion to retinol and retinoic acid. 
The work of Hong et al,” of DeVries et 
al’ with premalignant lesions, and of 
Garewal” certainly raises exciting possi- 
bilities for the prevention of head and 
neck cancer. 


THE OTOLARYNGOLOGIST—HEAD 
AND NECK SURGEON’S ROLE 


Surgery continues to play an impor- 
tant, if not dominant, role in the treat- 
ment of head and neck cancer, espe- 
cially for advanced-stage disease. The 
otolaryngologist-head and neck sur- 
geon is critically important because of 
expertise encompassing endoscopy for 
accurate staging, ablation, and recon- 
structive capabilities. There is no 
question that oncologic surgery in gen- 
eral is in an era of conservatism. The 
public has the perception that removal 
of less tissue is better than so-called 
radical surgery. Otolaryngology—head 
and neck surgery has made many con- 
tributions in the area of precise remov- 
al of tissue, such as with conservation 
laryngeal surgery. Modifications of the 
treatment of neck nodal disease are 
another example of otolaryngology- 
head and neck surgery’s contribution 
to oncologic surgery. However, it is 
important to have clear priorities in 
mind, and that priority continues to be 
the total removal of disease. There still 
is no information in the literature that 
supports partial removal of disease 
with the assumption that chemothera- 
py or any other modality can control 
residual disease. The philosophy of less 
tissue removal needs to be balanced by 
the primary responsibility of the oto- 
laryngologist-head and neck surgeon, 
and that is to remove all clinically 
detectable cancer. 

The otolaryngologist-head and neck 
surgeon is the principal in the identifica- 
tion of patients eligible for active proto- 
cols. The discipline is the national gate- 
keeper for the overwhelming majority 
of patients with head and neck cancers, 
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and with that comes the responsibility 
to support the clinical research directed 
at improving survival and/or quality of 
survival. The discipline will not be able 
to maintain its position of leadership or 
respect if it does not actively support 
such research. 

The otolaryngologist-head and neck 
surgeon plays an important role with 
respect to patient compliance chal- 
lenges that exist with some head and 
neck trials. As the primary head and 
neck cancer physician, the etolaryngo- 
logist-head and neck surgeon receives 
from the patient a greater level of 
trust and confidence compared with 
some other disciplines that are in- 
volved in a consultative fashion. With 
this comes the responsibility to keep 
the patient fully informed and to pro- 
vide the psychosocial support that will 
facilitate and increase compliance. 

It is essential that those otolaryngolo- 
gist-head and neck surgeons involved 
with the treatment of patients with head 
and neck cancer have a familiarity with 
some of the basic mechanics of clinical 
cancer research. Clinical trials are iden- 
tified as phase I, II, or III according to 
the goals of the research. A phase I trial 
is intended to evaluate toxicity of new 
chemotherapeutic agents and involves a 
type of research that is traditionally 
done with patients with recurrent an- 
d/or metastatic disease in whem conven- 
tional forms of therapy have failed. 
Phase II trials are designed to deter- 
mine whether a chemotherapeutic agent 
has cytotoxic activity and/er biologic 
effect against a particular type of can- 
cer, such as squamous cell carcinoma 
arising in the upper aerodigestive tract. 
Phase III trials have the objective to 
evaluate the impact of treatment pro- 
grams on disease-free interval and sur- 
vival and, of necessity, have to be con- 
trolled so that there is a prospective 
randomized process among treatment 
groups with a similarity of patient popu- 
lations within the respective groups. 

The otolaryngologist-head and neck 
surgeon must recognize that clinical 
cancer research is no longer the sole 
province or responsibility of academic 
medical centers. It has been several 
years since the National Cancer Insti- 
tute recognized that community medi- 
cal centers can play an impertant role 
in clinical cancer research. According- 


Head and Neck Cancer— Schuller 


a 


ly, mechanisms have been developed 
to support this activity in that setting. 
The Cemmunity Clinical Oncology Pro- 
gram is a mechanism sponsored by the 
National Cancer Institute that allows a 
community hospital or a group of com- 
munity hospitals te organize to be in- 
volved with clinical cancer research 
and te receive financial support if they 
are cempetitive. Cooperative Group 
Outreach Program affiliates are com- 
munity hospitals alied with a coopera- 
tive group member institution (re- 
search institutes capable of entering at 
least 50 patients per year on coopera- 
tive group protocols) for the purpose of 
condueting clinical -ancer research. 

The role for ch=motherapy in the 
treatment of head and neck cancer con- 
tinues to be investsgational. There has 
been little in the literature to support 
that it should be dscribed as conven- 
tional treatment. However, there is no 
questien that the osolaryngologist-head 
and neck surgeon meds to support this 
clinical research actively as greater un- 
derstanding about cytotoxic therapy and 
the roie of biologic response modifiers 
evalves. That can only be done in a 
strict research environment. Mecha- 
nisms exist for that type of research to 
be active in a variety of medical centers 
rather than exclusively in an academic 
health facility. 

This article has attempted to define 
the role of chemotLerapy in the treat- 
ment of head and neck cancer as well as 
the role of the discipline of otolaryngolo- 
gy-head and neck surgery. A variety of 
agents and a variey of treatment se- 
quences have been previously investi- 
gated and are curently being investi- 
gated. Unfortunately, there has been no 
unequivocal information that documents 
improvement in survival using chemo- 
therapy in a partictlar sequence. How- 
ever, there certainly is encouraging in- 
formation to suggest that future 
advancements will ultimately produce 
those results. It is mperative that oto- 
laryngologist-head and neck surgeons 
involved with head and neck cancer be 
knowledgeable and 5e actively involved. 
Only in this fashioa will the discipline 
best serve the patents and remain a 
major force in cancer research. There is 
no question that etolaryngology—head 
and neck surgery as a discipline has and 
eontinues to play a major role in treating 


patients with head and neck cancer, and 
there is also no question that chemo- 
therapy as a therapeutic modality is 
rapidly emerging as a potential benefi- 
cial form of therapy. The discipline must 
be knowledgeable about this form of 
therapy and must actively be involved 
with furthering clinical research. 


SUGGESTED READINGS 


Several studies are particularly valu- 
able in this context. Schuller et al! com- 
pared survivals with surgery alone vs 
combined therapy for squamous cell car- 
cinoma of the head and neck and ana- 
lyzed differences to identify the 
source(s) of failure. They suggest a com- 
bined-therapy program utilizing postop- 
erative radiotherapy with adjuvant che- 
motherapy for certain aggressive head 
and neck malignant neoplasms. 

Schuller et al’ also performed a final 
analysis of the Southwest Oncology 
Group-instituted phase III trial to 
evaluate whether inductive chemo- 
therapy improved survival in patients 
with advanced-stage resectable squa- 
mous cell carcinoma of the head and 
neck. This analysis demonstrated no 
benefit in survival using preoperative 
chemotherapy for advanced-stage, re- 
sectable head and neck squamous cell 
carcinoma. 

To analyze treatment failure, a 
phase III Southwest Oncology Group 
trial for resectable advanced-stage 
disease randomized 76 patients to re- 
ceive standard treatment with surgery 
and postoperative radiotherapy and 82 
patients to receive the experimental 
treatment of induction chemotherapy 
followed by surgery and postoperative 
radiotherapy. The study tested the 
hypothesis for the inclusion of chemo- 
therapy in advanced-stage disease. 

Finally, Hong et al suggest a role 
for 13-cis-retinoic acid in chemopre- 
vention trials to control head and neck 
cancer based on its effectiveness in 
oral leukoplakia and its acceptable lev- 
el of toxicity. 
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The Lower Trapezius Island 


Musculocutaneous Flap Revisited 


Report of 45 Cases and a Unifying Concept of the Vascular Supply 


Mark L. Urken, MD; Rahul K. Naidu, MD; William Lawson, DDS, MD; Hugh F. Biller, MD 


è The lower trapezius island musculocu- 
taneous flap is valuable in head and neck 
reconstruction. It offers thin, pliable tissue 
and a long arc of rotation to reach virtually 
any defect in the head and neck. Recent 
reports have shown unacceptably high 
rates of failure and have questioned the 
reliability of the vascularity. We report our 
experience with 45 reconstructions using 
the lower trapezius island musculocuta- 
neous flap. The literature is reviewed and 
the vascular anatomy is described in detail. 
The concept of angiosomes is applied to 
the trapezius muscle to help explain the 
reasons for flap failure and to provide 
guidelines for flap design and harvest. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:502-511) 


he lower trapezius island musculo- 
cutaneous flap (LTIMF) was first 
introduced for head and neck recon- 
struction in 1980 by Baek et al.’ Initial 
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enthusiasm for this flap has been tem- 
pered by reports that show a high rate 
of failure and controversy regarding 
its vascular supply.” 

The LTIMF was originally de- 
scribed as an axial-pattern musculocu- 
taneous flap based on the descending 
branch of the superficial branch of the 
transverse cervical artery.’ Recent re- 
ports have stressed the need to include 
the dorsal scapular artery by harvest- 
ing a segment of the lesser rhomboid 
muscle with the trapezius muscle.’ 
Krespi et al’ have advocated the incor- 
poration of both the greater and lesser 
rhomboid muscles to form the com- 
pound rhombotrapezius flap to en- 
hance the vascular supply to the over- 
lying skin. Additional controversy 
exists regarding the inferior extent of 
the skin paddle that can be transferred 
safely with this musculocutaneous flap. 
Reports on the variable anatomy of the 
transverse cervical vein have also been 
used to further question the reliability 
of this flap.’ 

In this study we have updated our 
experience with the LTIMF in 45 cases 
from 1980 to 1990. In addition, we 
have combined the basic research on 
angiosomes by Taylor et al and the 
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investigations into the vascular anato- 
my of the trapezius muscle by Netter- 
ville and Wood’ to present a unifying 
concept on the vascular supply of the 
LTIMF. 


ANATOMY OF THE 
TRAPEZIUS MUSCLE 


The trapezius muscle is a large, thin, trian- 
gular muscle covering the posterior neck and 
upper back. It can be divided into three sepa- 
rate functional units. The upper portion of 
the trapezius arises from the superior nuchal 
line, external occipital protuberance, and 
ligamentum nuchae and inserts into the lat- 
eral third of the clavicle. The middle portion 
of the trapezius originates from the seventh 
cervical and upper six thoracie vertebrae. 
These fibers pass transversely to insert into 
the medial edge of the acromion and upper 


border of the scapula. The fibersof the inferi-' 


or portion of the trapezius musele originate 
from the lower six thoracic vertebrae, super-. 
ficial to the latissimus dorsi muscle, and in- 
sert into the medial aspect of the scapular 
spine. The trapezius muscle funetions to sus- 
pend the shoulder girdle and assists in ele- 
vating and rotating the shoulder. The motor 
innervation to the trapezius is derived from 
the spinal accessory nerve. Ventral rami of 
the third and fourth cervical nerves may also 
carry motor innervation to the trapezius but 
more commonly provide proprioceptive feed- 
back.” 
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Mathesand Hs “ cassified the trapezius 
muscle as a type II muscle based on one 
dominant pedicle, the transverse cervical ar- 
tery and vein, and two minor vascular pedi- 
cles, the occipital and the posterior intercos- 
tal vessels.“ An excelient discussion of the 
often confusing nomenclature of the vascular 
supply to the trapeziusamuscle is provided by 
Nichter-et al.” 

The transverse cervical artery most com- 
menly — from the first part of the 
subclavian artery. It frequently arises as a 
branch of the thyrocervical trunk but may 
originate directly fronrthe subclavian artery 
oras a branch of the suprascapular or dorsal 
seapular arteries.” The transverse cervical 
artery usuaily courses across the neck in a 
superior and lateral direction. As it traverses 
the posterior triangle, it remains superficial 
to the anterior scalene muscle, phrenic 
nerve, and brachial plexus but deep to the 
omohyoid muscle. At ihe anterior border of 
the levater scapulae nzascle, it divides into a 
deep and a superficial branch. The superficial 
branch continues alons the undersurface of 
the trapezims and divides into ascending 
and descending branches. The descending 
branch provides blooe supply to the lower 
trapezius muscle and overlying skin, while 
the ascending branch supplies the superior 
portion of the muscle: Less commonly, the 
transverse cervical artery originates as a 
branch of the dorsal scapular artery or di- 
rectly from the second or third part of the 
subclavian artery. In these cases, it may pass 
through or deep to the brachial plexus. The 
variations in origin of the transverse cervical 
artery are not critical in developing the 
LTIMF, as the pedice is never mobilized 
into the posterior triangle of the neck. Fur- 
thermore, the arc of ratation of the LTIMF is 
not limited by a transverse cervical artery 
passingdeep to the brachial plexus. It should 
be noted that the transverse cervical artery 
and vein must be protected in the lower neck 
during neck dissection when this flap is to be 
harvested at the samezime. 

The deep branch of the transverse cervical 
artery runs along the undersurface of the 
lesser com musci and sends a branch to 
the lower portion of the trapezius. The deep 
branch is also referrecto as the dorsal scapu- 
lar artery. It may originate separately from 
the second or third part of the subclavian 
artery and may pass deep or superficial to the 
brachial plexus. It runs a course deep to the 
levator scapulae musele and the rhomboid 
muscles along the medial border of the scapu- 
lar. A branch of variable size emerges be- 
tween the lesser rhomboid muscle and leva- 
ter scapulae or more eommenly between the 
lesser and gr eater rhomboid muscles to enter 
the undersurface of the trapezius. It supplies 
the inferior portion of the trapezius muscle. 
Previous anatomic studies of the blood sup- 





ply to the trapezius muscle and the overlying 
skin have examined the cutaneous distribu- 
tion of dye injected into the transverse cervi- 
cal artery in the posterior triangle before 
branching. The problem with these studies is 
that they fail to differentiate between the 
contributions from the superficial and deep 
branches." 

Throughout the remainder of this article, 
we will refer to the descending branch of the 
superficial branch of the transverse cervical 
artery as the transverse cervical artery 
(TCA). The deep branch of the transverse 
cervical artery, which runs on the undersur- 
face of the rhomboid muscles, will be re- 
ferred to as the dorsal scapular ar tery 
(DSA), regardless of the origin of these ves- 
sels in the neck. 

Netterville and Wood’ studied the relative 
importance of the descending branch of the 
superficial branch ofthe TCA and the DSA in 
supplying the trapezius muscle. In 15 cadav- 
er dissections performed bilaterally and with 
ink injections, they made the following ob- 
servations: (1) Based on size, the DSA was 
the dominant vessel in 15 cases, the TCA in 
nine, and the vessels were of equal diameter 
in six. (2) The nondominant artery was a 
branch of the dominant artery in all cases. 
When the two vessels were of equal size, 
they originated separately. (3) In cases when 
the TCA and DSA were equal in size, the ink 
injection study of the TCA caused staining of 
skin above the lesser rhomboid muscle and 
injection of the DSA caused staining of skin 
below the lesser rhomboid muscle. 

The venous outflow of the trapezius muscle 
through the transverse cervical vein was 
studied by Goodwin and Rosenberg’ and was 
found to have a variable anatomy. The trans- 
verse cervical vein usually emerges with the 
artery from beneath the anterior border of 
the trapezius muscle. It may, however, run 
superficial or deep to the omohyoid muscle 
and may accompany or diverge from the TCA 
as it courses medially across the posterior 
triangle. It may drain directly into the sub- 
clavian vein or into the inferior aspect of the 
external jugular vein. Hence, ligation of the 
external jugular vein during a radical neck 
dissection must be dene with caution to pre- 
vent injury to the transverse cervical vein. 
The variations in venous anatomy in the pos- 
terior triangle of the neck usually have little 
impact in harvesting the LTIMF, since the 
dissection is not extended beyond the anteri- 
or border of the trapezius. However, flap 
failures have been attributed to venous con- 
gestion, and this may be due to inadvertent 
disruption during neck dissection,.”" 


LTIMF 


Three separate trapezius musculocuta- 
neous flaps have been described.’ The supe- 
rior trapezius flap is a reliable flap based on 
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the occipital artery and the cervical paraspin- 
ous perforators. We have found it to be a 
highly dependable technique for selected de- 
fects. It is advantageous in the patient after 
neck dissection where the transverse cervi- 
cal vessels have been transected. However, 
it has the disadvantages of a limited are of 
rotation and the need to graft skin onto the 
donor site. The lateral island trapezius mus- 
culocutaneous flap is based on the TCA and 
transverse cervical vein. These vessels are 
mobilized in the posterior triangle of the neck 
to transpose the lateral island flap to the 
recipient site. Although perhaps the most 
popular of the three types of trapezius flaps, 

its utility is severely limited by the variable 
anatomy of the TCA and transverse cervical 
vein in the posterior triangle of the neck, 

which has led to the abandonment of this flap 
intr aoperatively in a significant percentage 
of cases.” 

A variety of names have been used in re- 
ferring to the third trapezius flap: the ex- 
tended island trapezius musculocutaneous 
flap,” the vertical trapezius musculocuta- 
neous flap,” and the inferior trapezius mus- 
culocutaneous flap.” We believe that the orig- 
inal name for this flap given by Baek et al,’ 
the lower trapezius island musculocutaneous 
flap, is the most descriptive and should be 
adopted uniformly. The major advantages of 
the LTIMF are that it provides a long paddle 
of thin, pliant, hairless skin and muscle that 
can be rotated as far as the face and scalp ina 
single stage. Its donor site is the least con- 
spicuous and can be closed primarily in virtu- 
ally all cases. It offers the longest are of 
rotation and thus the greatest versatility of 
the three types of trapezius flaps. 

Our collective experience with this flap has 
extended over 11 years. The enthusiasm for 
the LTIMF by the senior authors (H.F.B., 
W.L.) has not waned during this period. The 
musculocutaneous unit is usually thinner 
than other regional musculocutaneous flaps 
and the arc of rotation allows it to be used for 
virtually any defect in the head and neck. 


TECHNIQUE OF FLAP HARVEST 


The method of harvesting the LTIMF has 
varied little since the original description.’ 
The flap is harvested with the patient in the 
lateral decubitus position. The arm is pre- 
pared and placed in a stockinette for intra- 
operative positioning. It is adducted and in- 
ternally rotated to allow maximal space 
between the scapula and thoracic spine. A 
skin paddle is marked over the distal portion 
of the muscle of the appropriate size and 
shape for the anticipated defect. In the ma- 
jority of cases, the flap is elevated before the 
ablative portion of the procedure, and thus 
the dimensions are made slightly greater to 
ensure adequate coverage. In most eases, we 
did not extend the lower portion of the skin 
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Fig 1.—Patient with a pharyngoesophageal 
trough for closure with tubed cervical flaps. 


flap more than 5 cm below the lower border of 
the scapula. To maximize the portion of the 
skin flap overlying the lower muscle, the flap 
was positioned adjacent to the midline and 
often oriented in an eccentric fashion. A cir- 
cumferential incision is made around the skin 
island to the fascial layer of the trapezius 
muscle (Figs 1 and 2). A vertical incision from 
the superior limit of the skin island is ex- 
tended toward the posterior triangle of the 
neck to expose the proximal portion of the 
muscle. From this vertical incision, skin flaps 
are elevated in a medial and lateral direction. 
The lateral skin flap is elevated over the 
scapula to expose the lateral border of the 
trapezius muscle and underlying latissimus 
dorsi. The medial skin flap is elevated across 
the midline (Figs 3 and 4). 

The lateral border of the inferior portion of 
the trapezius is identified, and then the en- 
tire trapezius muscle is elevated from the 
underlying latissimus dorsi and rhomboid 
muscles (Fig 5). The origin and insertions of 
the rhomboid muscles are carefully pre- 
served while raising the trapezius muscle. 
The origins of the trapezius muscle to the 
vertebrae are transected and the paraspinal 
perforators are individually ligated. The 
muscle is elevated only as far as necessary to 
reach the recipient site without tension. The 
attachments of the trapezius to the scapular 
spine are transected. At the line of transition 
between the greater and lesser rhomboid 
muscles , the branch of the DSA to the trape- 
zius is identified and cauterized (Fig 6). 

The TCA and transverse cervical vein are 
identified on the undersurface of the proxi- 
mal portion of the muscle. This vascular pedi- 
cle is carefully preserved as the flap is fur- 
ther mobilized. In no case is the dissection 





Fig 3.—A lower trapezius island musculocutaneous flap is outlined over the left back-with the skin 
paddle located over the distal muscle between the scapula and the midline. The incision is extended 
toward the posterior triangle (arrows). 


carried into the posterior triangle of the 
neck. When the arc of rotation permits, the 
superior trapezius fibers to the lateral scapu- 
lar spine, acromion, and clavicle are pre- 
served. A subcutaneous tunnel is created for 
transferring the flap into the defect (Fig 7). 
The donor site is then closed primarily 
through wide undermining (Figs 8 and 9). 


CLINICAL DATA AND RESULTS 

Forty-five LTIMFs were utilized for 
the reconstruction of a wide variety of 
head and neck defects over an 11-year 
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period (1980 through 1990). The f-aps 
were used in the majority of cases to 
resurface cutaneous defects of the lat- 
eral skull (13 cases) and neek (17). In 
seven cases, the flaps were used for 
defects of the lower third of the face, in 
four cases for defects of the middle and 
upper thirds of the face, and in four 
cases for defects of the oral cavity and 
pharynx. In 16 patients, the flap was 
employed following an ipsilateral neck 
dissection. The interval following neck 


Trapezius Island Flap — Urken et al 


Lea 


dissection varied widely but was less 
than 3 weeks in omy one patient. A 
representative case & shown in Figs 10 
through 13. 

The same technique ‘or flap har- 
vesting was employed throughout the 
series. In no case was tae DSA pre- 
served, nor were the rhomboid mus- 
cles included with the trapezius mus- 
cle. Preoperative angiograms to assess 
the vaseular supply were not per- 
formed during the last § years of the 
series. 

There was one pestoperative death. 
A 74-year-old man who had undergone 
a total laryngopharymgeccomy and gas- 
tric pull-up required the ereation of a 
gastrostoma in the reck ewing to inad- 
equate length of the stomach. The 
LTIMF was used tomesurface the neck 
following the use of adjacent turn-in 
flaps te complete the inner closure of 
the lumen. A wouad infection devel- 
oped im association with a 40% flap 
necrosis, which necessitated the cre- 
ation of another ga:trostoma. The pa- 
tient succumbed to sepsis from a perfo- 
rated duodenal ulce= 2 weeks following 
harvest of the _TIMF (Figs 14 
through 16). 

The flap complicetions were divided 
into major and mina. A major compli- 
catwon was defined as a greater than 
20% less of the skin island or any 
ameunt of flap nee@rosis that necessi- 
tated a second reeonstructive proce- 
dure to achieve a satisfactory result. 
Minor complicatiozs were defined as 
less than 20% flap mecrosis that did not 
require a secondary procedure. 

There were three major complica- 
tions, including the cne described 
above. There was one complete flap 
loss in an elderly woman who had 
undergone an ipsilteral neck dissec- 
tion less than 3 weeks previously. This 
flap was used to cose a through-and- 
through defect of the cheek. The final 
reconstruction was-accomplished using 
a rectus abdominis free flap. The third 
major failure occurred in a patient with 
a large buccal carcinoma that persisted 
following external radictherapy. Loss 
of the distal portion of the trapezius 
flap resulted in wornd separation and a 
direct orocutaneous fistula. Secondary 
reconstruction was perormed by ad- 
vancing local flaps and the remaining 
portion of the trapezius skin flap. 








Fig 4.—The skin paddle is incised and the proximal portion of the muscle is exposed by elevation of 
medial and lateral skin flaps. 
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Fig 5.—The lower trapezius island musculocutaneous flap is elevated off the rhomboid and the 
latissimus dorsi muscles. The dorsal scapular artery is cauterized at its point of entry into the trapezius 
muscle between the greater and lesser rhomboid muscles (arrow). 


Fig 6.—The dorsal scapular artery and vein at their point of entry into the trapezius muscle before 
transection. 
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Fig 7.—The lower trapezius island musculocu- 
taneous flap is transferred into the cervical de- 
fect after tunneling across the posterior triangle. 





Fig 10.—A large, infiltrating, squamous cell car- 
cinoma involved the right ear and a large area of 
indurated skin in the periauricular region. The 
area of skin resection is shown. 


There were three minor complica- 
tions due to loss of less than 20% of the 
cutaneous paddle. All three flaps had 
been used to resurface cutaneous de- 
fects of the neck. Following débride- 
ment of the distal, nonviable portion of 
these flaps, the wounds closed sponta- 
neously, by secondary intention. 

The combined major and minor com- 
plication rate was 13%. Five of the six 


failures occurred in the subgroup of 


patients who had undergone previous 
ipsilateral neck dissection. This inter- 
group difference was statistically sig- 
nificant at the 95% confidence level 
using the x test. 

Donor site complications were rela- 
tively minor. All donor sites were 
closed primarily. One case of a wound 
infection and two cases of seroma for- 
mation responded to local wound care. 
There were no cases of pulmonary 





Fig 8.—Primary closure of the donor site is 


achieved through wide undermining. 





Fig 9.— Appearance of the reconstructed reck 6 
months postoperatively. 





Fig 11.—A computed tomographic scan of the right ear reveals tumor extension down the external 
auditory canal. 


complications as a result of restrictive 
lung disease attributable to primary 
wound closure. There were two cases 
of partial dehiscence of the suture line 
following suture removal before the 
usual 2-week period. Both wounds 
healed by secondary intention. 

The disturbance in shoulder function 
was well tolerated. Those patients in 
whom the trapezius muscle was dener- 
vated before transfer suffered no addi- 
tional morbidity. Although patients 
were not submitted to formal evalua- 
tion by physical therapists, it appeared 
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that abduction of the arm was faeili- 
tated in those patients in whom the 
superior fibers of the trapezius muscle 
were preserved. 


COMMENT 


Regional pedicled musculocutaneous 
flaps are the mainstay of head and 
neck reconstruction. They »vrovide a 
rapid, highly reliable, single-staged 
technique that is applicable in most 
cases. The pectoralis major is the most 
commonly used of these flap= owing to 
its reliability and accessibility with the 
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Fig 16.—Necrosis of the distal portion of the 
lower trapezius island musculocutaneous flap 
necessitated additional reconstructive proce- 
dures for closure. The patient succumbed, how- 
ever, to a small-bowel obstruction before further 
surgery. 





Fig 14.—Closure of a gastrostoma using tubed 
cervical flaps in a patient who had previously 
undergone laryngopharyngectomy and gastric 
pull-up. 





Fig 12.—A lower trapezius island musculocuta- 
neous flap was used to -econstruct the defect 
following a lateral temporal bone resection. The 


ear Canalwas reconstructed with a skin graft. 





Fig 13.—The recipient and donor site appear- 
ance 3 weeks following surgery. The patient had 
functional hearing in thereconstructed ear. 


patient in the supine position. It 
is undesirable, however, in selected 
eases owing to its bulkiness, limited 
reach to certain areas such as the 
scalp, and the resulting chest wall 





Fig 15.—The lower trapezius island musculocutaneous flap was used to close the cervical cutaneous 
defect. Note that the skin paddle was harvested 12 cm below the lower border of the scapula. 


asymmetry, which is of particular con- 
cern in women." Alternative regional 
flaps for head and neck reconstruction 
include the latissimus dorsi muscu- 
locutaneous flap and the three differ- 
ent trapezius musculocutaneous flaps. 
However, the enthusiasm for these 
other methods has been guarded owing 
to their more limited accessibility, 
which requires intraoperative position 
changes and a more difficult dissection. 
This is reflected in the small number of 
reported cases using the LTIMF. 

The success rates using the LTIMF 
in the previously published series are 
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summarized in the Table. 9 A 
total of 100 cases using this method of 
reconstruction have been reported in 
the literature. The two most recent 
series have noted a high rate of compli- 
cations. Cummings et al’ reported a 
21% major and a 36% minor complica- 
tion rate. They employed this flap for 
reconstruction of oral cavity and oro- 
pharyngeal defects only. All three of 
their major flap losses required addi- 
tional reconstructive procedures. The 
authors speculated that the high rate 
of complications was due to prior irra- 
diation or the presence of an intact 
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*LTIMF indicates lower trapezius island musculocutaneous flap. 


mandible that may have caused com- 
pression of the flap pedicle. Chandra- 
sekhar et al’ reported six total flap 
losses and nine partial flap losses 
among their 43 cases. The authors 
attributed the majority of their losses 
to venous outflow problems. There 
were eight cases that required salvage 
by additional reconstructive methods. 
The donor site complications were min- 
imal in all series that were reviewed. 

Although not as reliable as the pec- 
toralis major musculocutaneous flap, 
which had an 8% incidence of combined 
major and minor flap failures,” the 
LTIMF in our experience has been a 
dependable reconstructive technique. 
In our series, there were three (7%) 
major flap failures and three (7%) mi- 
nor flap failures. The cause of flap 
failures appeared to be more often 
arterial than venous insufficiency. The 
three partial failures required débride- 
ment and local wound care without any 
additional reconstructive techniques. 
It is noteworthy that all but one of the 
six failures occurred in patients who 
had undergone previous ipsilateral 
neck dissection. However, 11 flaps 
were utilized in this group of patients 
after neck dissection without any 
complications. 

There are a number of questions 
that have been raised regarding the 
LTIMF. (1) Must the DSA be pre- 
served to ensure the viability of the 
skin paddle? (2) What is the inferior 
extent of the skin paddle that can be 
reliably harvested with the trapezius 
muscle? (3) Is it safe to use this flap in 
the patient who has had an ipsilateral 


Published Series of LTIMF * 


Minor Major 
No. of (<20% (>20% Combined, 

Source, y Cases Necrosis) Necrosis) % 
Baek et al,’ 1980 8 1 0 13 
Maruyama et al,'* 1981 3 0 0 
Dinner et al,'® 1983 2 0) 0 0 
Nichter et al, 1984 1 O 1 100 
Netterville et al,° 1987 4 0) 1 25 
Seyfer,'® 1988 6 0 (0) (0) 
Chandrasekhar et al,? 1988 43 9 6 35 
Mathes and Stevenson,'® 1988 13 0 0) 0 
Cummings et al,* 1989 14 5 3 57 
Total 100 15 12 27 


radical neck dissection? (4) What place 
should the LTIMF have in the tech- 
nique of the head and neck reconstruc- 
tive surgeon? 

To answer the first two questions, 
we have drawn on the work of Taylor 
and coworkers. Through an extensive 
series of ink injections and anatomic 
dissections in fresh cadavers, Taylor 
and Palmer’ proposed the concept of an 
angiosome, which they defined as a 
“composite unit of skin and underlying 
deep tissue, supplied by a source ar- 
tery.” Each angiosome is connected to 
the adjacent angiosomes by a system 
of “reduced caliber choke arteries.” 
These interconnections occur at all lev- 
els, including the skin, fat, muscle, and 
bone. The three-dimensional perimeter 
of the choke vessels defines the volume 
of tissue encompassed by each angio- 
some.” The venous anatomy follows a 
similar pattern. While venous flow 
within an angiosome is directed toward 
the vascular pedicle by unidirectional 
valves, the interconnecting veins be- 
tween angiosomes are quite different. 
Watterson et alë noted that the veins 
that connect adjacent angiosomes are 
free of valves, and thus bidirectional 
flow is possible. These connecting 
veins are referred to as “oscillating 
veins” and are the correlate to the 
choke vessels on the arterial side. Tay- 
lor classified muscles into types A, B, 
and C according to whether there are 
one, two, or multiple venous territo- 
ries connected by oscillating zones. 
The trapezius muscle is a type B 
muscle. 

The clinical implications of this mod- 
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el of vascular anatomy are evident. 
The tissue with the most reliable vas- 
cularity is contained withm the limits 
of a single angiosome. However, in the 
transfer of a flap based on the named 
vessel of one angiosome, the tissue of 
the adjacent angiosome can be effec- 
tively captured and thus successfully 
transferred in the majorry of cases. 
This requires a reversal in the usual 
direction of blood flow via the choke 
arteries and oscillating vems. Hewev- 
er, the next angiosome, or the angio- 
some “once removed,” cannot be reli- 
ably captured. Taylor and Pa mer’ 
hypothesized that the pressure gradi- 
ent between angiosomes, across the 
system of choke arteries and oscaillat- 
ing veins, is usually adequately reli- 
able to supply only the tissue in the 
adjacent territory. 

The application of the angiosome 
concept to the trapezius muscle and to 
the LTIMF helps to explain a number 
of the questions raised previoasly. 
Taylor et al” defined the trapezius 
muscle as a dual-angiosome muscle 
with the upper portion supplied by the 
TCA and the lower half of the muscle 
supplied by the posterior mtercostals 
and a “large descending muscular 
branch that links with the deep branch 
of the TCA to supply the lower half of 
the trapezius muscle.” The latter 
branch is the DSA. The angiosome 
that is caudal to the angiosome of the 
lower portion of the trapezus falls in 
the territory of the latissimus dorsi 
muscle. The latissimus dorsi is a type 
C muscle, divided into thre= separate 
zones supplied by the thoracodorsal, 
posterior intercostal, and lumbar ves- 
sels. The posterior intercostal vessels 
supply the angiosome adjacent to the 
lower trapezius angiosome’ (Figs 17 
and 18). 

The area of skin that can be safely 
transferred with the LTIMF can now 
be defined according to this theery. 
When the flap is based solely on the 
TCA, then the adjacent angiosome of 
the lower portion of the muszle can be 
reliably incorporated. An extension of 
the skin paddle below the lower border 
of the trapezius crosses into a third 
angiosome, where the vascular suply 
becomes less certain (Fig 19) Alterna- 
tively, when the flap is harvested with 
the dorsal scapular pedicle preserved, 
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Fig 17.—The approximate boundaries of the angiosomes of the trapezius muscle (Tr). The upper 
angiosome (J) is supplied by the transverse cervical artery (TCA), while the lower angiosome (II) is 
supplied by the dorsal scapular artery (DSA). The angiosome inferior to the Tr (Ill) overlies the 
latissimews dərsi muscle (LD) and is supplied by intercostal arteries. LS indicates levator scapulae 
muscle; RMI. lesser rhomboid muscle; RMa, greater rhomboid muscle: and TDA, thoracodorsal artery. 
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along with the TCA, then the primary 
angiosome now overlies the lower por- 
tion of the muscle (angiosome II). In 
this situation, the adjacent angiosome 
ef the latissimus dorsi muscle (IIT) can 
be reliably transferred (F ig 19). Net- 
terville and Wood* routinely preserve 
the dorsal scapular vessels and are 
able te harvest well-vascularized skin 
ap to 15 em below the lower border of 
che scapula. The advanzage of includ- 
‘ng both rhomboid museles on the un- 
dersurface of the trapezius flap is that 
it automatically incorpcrates the dor- 
sal scapular vessels and their contribu- 


| 


tions to the vascular supply of the 
distal trapezius muscle. The morbidity 
to the shoulder caused by removing 
the rhomboid muscles in conjunction 
with the trapezius must be critically 
evaluated to justify use of the rhombo- 
trapezius flap. An objective assess- 
ment of shoulder function comparing 
the LTIMF and the rhombotrapezius 
flap is needed. 

A spinoff of the angiosome concept is 
a potential method for flap delay. Tay- 
lor has proposed that a method for 
“opening up” the interconnecting ves- 
sels between adjacent angiosomes is to 
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Fig 18. — Sagittal section through the central por- 
tion of the back. The superior angiosome (|) is 
supplied by the transverse cervical artery (TCA), 
which enters the anterior portion of the trapezius 
muscle (Tr) and runs superficial to the levator 
scapulae muscle (LS). The lower angiosome (I!) 
is supplied by the branch of the dorsal scapular 
artery (DSA), which enters the muscle between 
the lesser rhomboid muscle (RMi) and the great- 
er rhomboid muscle (RMa). The inferiormost an- 
giosome (Ill) overlies the latissimus dorsi muscle 
(LD) and is supplied by intercostal arteries. Each 
adjacent angiosomeis linked by a marginal zone 
of choke arteries and oscillating veins (arrows). 


ligate the dominant vascular pedicle of 
an adjacent angiosome 7 to 10 days 
before harvest. In so doing, the inter- 
connecting vessels become dilated, the 
pressure gradient becomes more fa- 
vorable, and the vascular flow into the 
adjacent angiosome, and perhaps a 
third angiosome, is enhanced. One 
might postulate that the LTIMF can 
be delayed by prior ligation of the 
dorsal scapular pedicle and even the 
lower posterior intercostal vessels. 

In the process of harvesting the 
LTIMF, we have noted on several 
occasions that the vascular supply to 
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Fig 19.—The three angiosomes are outlined and 
a reliable lower trapezius island musculocuta- 
neous flap is planned such that the inferior por- 
tion does not extend significantly below the infe- 
rior and scapular border. 


the distal portion of the skin paddle is 
much less than the proximal portion 
immediately after elevation of the flap 
and especially after ligation of the dor- 
sal scapular pedicle. Within 20 to 30 
minutes after flap elevation, the flow 
to the distal portion of the flap mark- 
edly improves, as if the flow across the 
interconnecting choke vessels has in- 
creased owing to vascular dilatation. 

It is our suspicion that the majority 
of LTIMF failures are due to extension 
of the skin paddle below the lower 
border of the scapula. The reason why 
certain LTIMF's fail when the skin 
paddle does not extend beyond the 
lower portion of the muscle is not 
readily understood based on this vas- 
cular model. The best hypothesis ap- 
pears to be that in a small percentage 
of trapezius muscles, the interconnect- 
ing vessels are inadequate to supply 
the adjacent angiosome of the lower 
portion of the muscle. Age may play a 
role in this crossover flow. 

The vascular supply to the trapezius 
muscle, following radical neck dissec- 
tion and transection of the TCA, is 
quite intriguing. The distal portion of 
the muscle may be adequately per- 
fused through a preserved DSA that is 
not a branch of the TCA. Alternative- 
ly, the role of the cervical paraspinous 








perforators in supplying the muscle 
may increase through a delay phenom- 
enon when the TCA has been inter- 
rupted. This seems to be the most 
plausible explanation for the successful 
transfer of the LTIMF in this group of 
patients when the DSA is transected in 
harvesting the flap. The higher rate of 
failure that we experienced in patients 
after radical neck dissection warrants 
a note of caution in selecting this flap 
for this group of patients without pre- 
operative angiograms. Of interest, in 
this regard, is the effect of ligation of 
the TCA on the territory of the superi- 
or trapezius flap. One would anticipate 
that, in fact, a delay procedure has 
been performed that would enhance 
the viability of the distal territory of 
that flap. Although anecdotal, we have 
often been surprised by the length of 
the “random” skin component, beyond 
the tip of the acromion, that can be 
harvested in patients after neck dissec- 
tion when using the superior trapezius 
flap based solely on the paraspinous 
perforators. 

The preceding discussion can be ap- 
plied clinically to decide what the low- 
er extent of the skin paddle should be. 
Rosen” reported harvesting flaps that 
extended 10 to 15 cm beyond the tip of 
the scapula but emphasized that the 
proximal portion of the skin should 
extend 7 to 8 cm superior to the scapu- 
lar tip so as to incorporate as many 
musculocutaneous perforators as possi- 
ble. Although we have successfully 
harvested flaps well below the lower 
scapular border based solely on the 
TCA, we believe that it is prudent to 
restrict the inferior extent to the lower 
border of the scapula, or perhaps a few 
centimeters beyond. Intraoperative 
assessment of the contribution from 
the dorsal scapular pedicle to the distal 
muscle has been advocated. The tem- 
porary application of a microvascular 


= clamp to the DSA and dorsal scapular 


vein may provide information of its 
importance by clinical examination of 
the dermal bleeding or by placing a 
sterile transcutaneous Doppler probe 
over the distal flap to assess any alter- 
ation in the flow signal. We would 
caution, however, that from our own 
experiences described previously, a 
period of 15 to 20 minutes should be 
allowed to permit the intramuscular 


510 Arch Otolaryngol Head Neck Surg—Vol 117, May 1991 





hemodynamic alterations to reach a 
state of equilibrium. We would antici- 
pate that a failure to wait for that 
requisite period would lead to a signifi- 
cant percentage of false-positive as- 
sessments. Additional investigative 
studies along the lines performed by 
Taylor and Netterville and their co- 
workers may further elucidate the in- 
tramuscular branching pattern of the 
TCA, DSA, and paraspinous perfora- 
tors that will either support or refute 
the theories proposed above. An ex- 
amination of a group of cadavers in 
which a radical neck dissection had 
been performed would provide valu- 
able information. 

The advantages of the LTIMF are as 
follows. It can be transferred for im- 
mediate reconstruction without special 
training in microvascular surgery. It 
provides a long arc of rotation that can 
reach virtually any site in the head and 
neck. Its reach is far greater than the 
other two pedicle flaps based on the 
trapezius muscle. Unlike the lateral 
island trapezius flap, it is not affeeted 
by the variations in anatomy of the 
nutrient arteries and veins in the pos- 
terior triangle.” The LTIMF tends to 
be thinner and more pliable than the 
latissimus dorsi and the pectoralis ma- 
jor musculocutaneous flaps. This flap is 
our reconstruction of choice for lateral 
skull defects, which therefi re do not 
require any intraoperative position 
changes. The donor site is less conspic- 
uous and can be closed primarily. It is 
an appealing flap to use in female 
patients because of the low donor-site 
morbidity. It is considered ar excellent 
alternative when the pectoralis major 
flap cannot be utilized. The functional 
deficit to the shoulder is similar to that 
following radical neck dissection. Su- 
perior trapezius fibers cam be pre- 
served in some cases when they do not 
interfere with the arc of rotation.” 

There are several reasons why the 
LTIMF is not a first-line flap in head 
and neck reconstruction. The major 
drawback is the inconvenience of plac- 
ing the patient in the lateral decubitus 
position for harvesting. In addition, 
following a radical neck dissection, the 
blood supply is tenuous uness it is 
known that both the TCA and trans- 
verse cervical vein are patent. When 
the status of the vessels is net known, 
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an arteriogra is only of Emited value 
sirce it fails to delineate the patency of 
the transverse cervical vein, which is 
mere often în jeopardy fo lowing radi- 
tion ewing to its vari- 
able course. 


CONCLUSION 


The LTIMF is valuable for head and 
neck reconstruction. We report our 
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Functional Results After Total or Near Total 
Glossectomy With Laryngeal Preservation 


Randal S. Weber, MD; Laurie Ohlms, MD; Julia Bowman, MA, CCC; Rhonda Jacob, DDS, MS; Helmuth Goepfert, MD 


è Locally advanced tongue cancer is a 
devastating disease for which there are 
limited therapeutic options that will result in 
a high rate of cure while preserving func- 
tion. To determine the oncologic effective- 
ness of total or near total glossectomy with 
laryngeal preservation and the possibility of 
speech and swallowing rehabilitation fol- 
lowing treatment, we reviewed our experi- 
ence with 27 patients treated between 1982 
and 1989. Twenty-four patients were eligible 
for 2-year follow-up and their disease-spe- 
cific survival was 51%. Swallowing was 
achieved initially in 18 patients (67%), while 
12 had successful long-term deglutition 
(44%). Oral communication was accom- 
plished in 25 patients (92%). Significant 
aspiration occurred in three patients and 
was severe enough to require interval laryn- 
gectomy in two patients. The role of laryn- 
geal suspension, palatal augmentation 
prosthesis, and videofluoroscopy as reha- 
bilitation adjuncts for the total glossectomy 
patient are described. 

(Arch Otolaryngol Head Neck Surg.1991; 
117:512-515) 


dvanced carcinoma of the tongue 

is a devastating disease with a 
poor prognosis and poses a therapeutic 
dilemma for the patient and physician. 
Surgery often entails a total glossec- 
tomy, frequently in combination with 
laryngectomy. If the larynx is pre- 
served, aspiration pneumonia and dys- 
phagia may lead to inadequate oral 
alimentation and deterioration of the 
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patient’s nutritional status. With con- 
comitant laryngectomy, speech is not 
possible, further impairing communi- 
cation and greatly impacting on the 
patient’s quality of life. Radiotherapy 


as an alternative to surgery is not - 


usually successful for controlling ad- 
vanced tongue cancer, and if initial 
treatment fails salvage may not be 
feasible.’ 

We reviewed our experience with 
patients undergoing total or near total 
glossectomy with laryngeal preserva- 
tion for advanced tongue cancer to 
determine the functional end results of 
speech and deglutition rehabilitation 
and the effectiveness of this approach 
in controlling the cancer. 


PATIENTS, MATERIALS, AND 
METHODS 


Between 1982 and 1989, 39 patients under- 
went total or near total glossectomy for local- 
ly advanced carcinoma of the tongue. Twelve 
patients required laryngectomy. The 27 pa- 
tients in whom the larynx was preserved 
compose the study group for this retrospec- 
tive review. Near total glossectomy (13/27 
patients) was defined as resection of at least 
three quarters of the entire tongue, while the 
remainder of patients had total glossectomy. 
Nineteen patients were previously untreat- 
ed, whereas eight patients underwent glos- 
sectomy for salvage following surgery in one 
patient, surgery with postoperative radio- 
therapy in four patients, radiotherapy alone 
in one patient, and induction chemotherapy 
in two patients. Disease in untreated pa- 
tients was staged according to the American 
Joint Committee’s TNM staging system for 
carcinoma of the oral cavity and orophar- 
ynx.” For those with recurrent disease, the 
initial TNM staging was given (Table). Sur- 
vival was calculated by the Kaplan-Meier life 
table method.” For evaluation of rehabilita- 
tion, the duration from surgery to initiation 
of oral intake and the need for supplemental 
alimentation were determined. 
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The means of communicatien and speech 
quality were assessed for eaca patient and 
categorized as good, fair, or poor. Good 
speech quality was defined as multiple errors 
with good compensatory articulation that al- 
lowed the patient to be 75% ta:90% intelligi- 
ble. These patients relied on written commu- 
nication for difficult words only. Fair oral 
communication was defined as eompensatory 
articulation that allowed the patient to 
achieve 50% intelligibility with supplemen- 
tary written communication. Poor speech 
quality was intelligible only if the topic was 
known by the listener, with writing used as 
the main communication tool. 

Laryngeal suspension was performed in 12 
patients (44%) to elevate the larynx and to 
improve deglutition. Drill holes were placed 
in the mentum on either side of the midline, 
and circumhyoid nonabsorbaEle monofila- 
ment sutures were used to suspend the 
larynx. 

A palatal augmentation presthesis was 
prepared for 18 patients. The purpose of the 
prosthesis was to lower the palate to improve 
deglutition and to decrease the size of the 
oral resonating cavity, thus improving 
speech quality. * 

Videofluoroscopy has been performed at 
our institution since 1986 and was used to 
evaluate deglutition in nine of the patients in 
this study. Once the wound had ‘ealed suffi- 
ciently, the patients were studied and a per- 
manent record was stored on videotape. The 
patient was placed in the uprightsitting posi- 
tion, and videofluoroscopic images were ob- 
tained in the anteroposterior and lateral pro- 
jections. Small amounts of barium liquid and 
paste (2 to 3 mL) were given ora ly to assess 
aspiration. If no aspiration occurred, a larger 
bolus (5 to 10 mL) was given for a more 
complete assessment.” 


RESULTS 


The study population cons:sted of 18 
men and nine women whose median 
age was 58 years and ranged from 33 
to 78 years. Median follow-up was 14 
months (range, 3 to 75 months). In 
addition to total or near total glossec- 
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tomty, 18 ea i received postopera- 


tive radiother ipy. 

Reconstruction following tumor ab- 
lation depended on the size of the 
defect and the surgeon’s preference. 
Ivertyhre patients or the major- 
ity, were reeonstructed wich a pectora- 
lis myoentaneous flap. A lateral trape- 
zivs flap, skin graft,  infrahyoid 
myecutaneous flap, and vdrimary clo- 
sure were used in one patient each. 

Complications were either wound 
re_ated or secondary to aspiration and 
pneumonia. Wound infections occurred 
in four patients (155), amd seven pa- 
tients (26%) sustained partial loss of 
th= skin portion of the myocutaneous 
flap. Total necrosis of the skin paddle 
occurred in one patient, but the wound 
healed uneventfully by secondary in- 
tention. Wound complications were 
self-limited ani did mt require further 
surgery: 

The results of speech rehabilitation 
for the entire group were assessed as 
good in seven (26%) fair in 14 (52%), 
poor in tour (14%), ard unntelligible in 
one (4%) patient. In one additional 
petient, the quality of speech was not 
assessed. In the 13 patients undergo- 
in2 near total glossectomy, speech was 
considered good in one patient, fair in 
seven patients, poor in four patients, 
ard unintelligible in one patient. For 
the 14 patients with total glossectomy, 
six were judged to have good speech 
quality, seven had fair speech, and in 
one patient bpecch quaity was not 
assessed. Overall, 25 patients (92%) 
achieved oral communicat.on. In the 18 
patients with a palata. prosthesis, 
speech was considered to be good in 
seven patients, whereas none of the 
nine patients without a prosthesis was 
ecnsidered to hare good speech 
(P=.0897). The effect of Aryngeal sus- 
pension on speech quality was unclear. 
OF 12 patients who underwent the pro- 
cedure, 11 had a good or fair voice; of 


TNM Staging 


Neck Stage 


the 15 remaining patients who did not, 
10 had a good or fair voice. In all 10 
patients with both laryngeal suspen- 
sion and a palatal augmentation pros- 
thesis, speech was good or fair, as was 
the voice quality in 11 of 17 patients 
without simultaneous suspension and 
prosthetic rehabilitation. 

Overall deglutition was initially ac- 
complished in 18 patients (67%) follow- 
ing surgery. Of 14 patients who under- 
went total glossectomy, 10 were able 
to swallow postoperatively compared 
with eight of 13 patients with near 
total glossectomy who managed oral 
alimentation. The median interval be- 
tween surgery and swallowing was 4.5 
weeks (range, 1 to 14 weeks). In 12 
patients alimentation was maintained 
without gastric intubation. Of the six 
remaining patients who swallowed ini- 
tially, one patient tolerated liquids 
poorly and required supplemental tube 
feedings. Another patient initially was 
able to swallow but developed aspira- 
tion and required a total laryngecto- 
my, and four patients developed dys- 
phagia secondary to recurrent disease. 
The nine patients who did not accom- 
plish deglutition were either fed by a 
nasogastric tube or required a 
gastrostomy. 

Of 12 patients who underwent laryn- 
geal suspension, eight were able to 
swallow whereas of 15 patients who 
did not have this procedure, 10 man- 
aged oral deglutition. Three patients 
had persistent aspiration, and of these, 
two patients with repeated episodes of 
pneumonia required an interval laryn- 
gectomy. None of the 12 patients who 
had laryngeal suspension aspirated or 
required laryngectomy. In 18 patients 
with a palatal augmentation prosthe- 
sis, 13 achieved ora. alimentation. 

Videofluoroscopy of nine patients 
was diagnostic for aspiration in three 
patients, two of whom had aspiration 
severe enough to warrant discontinua- 
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tion of swallowing therapy and oral 
intake. One additional patient with 
mild aspiration was able to swallow 
safely with further traiaing. In four 
patients, adequate deglutition was ob- 
served and thus allowed oral feedings, 
whereas two patients had severe swal- 
lowing incoordination aad never re- 
learned to swallow safely- 

Locoregional failures cecurred in 13 
patients (48%), while six patients 
(22%) developed distant metastases as 
their only manifestatiom of recurrent 
disease. Twenty-four of 27 patients 
were eligible for 2-year follow-up, and 
their 2-year survival by the Kaplan- 
Meier life-table method was 51% (Fig 
1). The 3-year survival based on death 
due to cancer was 35%. None of the 
patients undergoing tota! or near total 
glossectomy for salvage after prior 
therapy experienced long-term surviv- 
al, whereas 67% of the previously un- 
treated patients were alve at 18 
months (Fig 2). 


COMMENT 


Determining the extent of tongue 
resection and the feasibility of laryn- 
geal preservation depends on a critical 
assessment of patient and tumer fac- 
tors. Guidelines similar to those used 
for the evaluation of patients undergo- 
ing supraglottic laryngeetomy may be 
helpful. Some degree of aspiration may 
occur initially after tota! glosseetomy, 
and the patient must have an adequate 
pulmonary reserve to clear secretions. 

Computed tomography or magnetic 
resonance imaging are useful adjuncts 
to physical examination and may de- 
fine local tumor extension. The final 
assessment of tumor extent amd the 
decision to retain the larynx should be 
made only after careful examination of 
the patient under general anesthesia. 
Direct visual examination and bimanu- 
al palpation of the tongue base and 
hyoid bone are necessary to aseertain 
extension into the vallecula and pre- 
epiglottic space, which would mandate 
laryngectomy. Preoperatively, consent 
would be obtained for laryngectomy if 
during surgery the tumar proves to be 
more extensive or if there is micro- 
scopic disease involving the larynx. 

Following tumor resection, the spec- 
imen is oriented for the pathologist and 
the critical margins are assessed. 
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Fig 1.—Kaplan-Meier survival for death due to all causes and death due to 


tongue cancer. 


Those of most importance are the base 
of the tongue at the vallecula, stylog- 
lossus, and palatoglossus muscles, and 
the lingual and hypoglossal nerves. If 
microscopic disease is identified at the 
vallecula an additional margin may be 
obtained by resecting the hyoid and 
thyrohyoid membranes. When a clear 
margin cannot be achieved, laryngec- 
tomy is the only alternative. 

Following tumor extirpation, the de- 
fect may be reconstructed by a variety 
of methods. Pedicled myocutaneous 
flaps such as the pectoralis major, lat- 
eral trapezius, or latissimus, are most 
commonly employed.*’ Free tissue 
transfer with microvascular anastomo- 
sis is an alternative means of recon- 
struction. The myocutaneous flaps are 
flexible and reliable and provide bulk, 
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Fig 2.—Disease-specific survival for death due to cancer in patients previ- 


ously untreated in comparison with those patients who underwent glossec- 
tomy for recurrent disease. 
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Fig 3.— Surgical defect following total glossec- 
tomy reconstructed with a pectoralis major myo- 
cutaneous flap inset into the floor of the mouth. 
Laryngeal suspension from the mandible is per- 
formed with circumhyoid sutures (0-polypropyl- 
ene [Prolene]) placed through drill holes in the 
mentum on both sides of the midline. The su- 
tures are tied securely, elevating the larynx ante- 4 


which is important for preventing pool- 
ing of secretions in the lateral gutters 
of the oral cavity.” The bulk supplied 
by the myocutaneous flap diminishes 
the volume of the oral cavity and re- 
duces resonance, which may improve 


voice quality. The success and depend- 
ability of the pectoralis major myocu- 
taneous flap for reconstruction of total 
glossectomy defects has been estab- 
lished.” In female patients, the muscle 
alone with a quilted skin graft may be 
used to lessen cosmetic deformity.” 
Total glossectomy removes the su- 
prahyoid musculature (mylohyoid, 
geniohyoid, genioglossus, and digas- 
tric), which elevates the larynx during 
swallowing contributing to laryngeal 
ptosis and aspiration.” Suspending the 
hyoid from the mandible pulls the lar- 
ynx into an anterosuperior direction, 


riorly and superiorly into the submental area. 


returning the larynx to a position that 
better approximates its natural ana- 
tomic location. Calcaterra” and Goode” 
have advocated this technique for pa- 
tients with supraglottic laryngectomy 
or extensive oral cavity defects as a 
means of decreasing aspiration and im- 
proving deglutition. We prefer to sus- 
pend the larynx from the anterior man- 
dible (Fig 3); however, if the 
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mandibular arch has been reseeted, 
the angles of the mandible or the rem- 
nant of the condyle may be used, as 
described by Krespi and Sisson.” Other 
methods such as epiglottopexy, surgi- 
cal closure of the glottis, or laryngotra- 
cheal separation are effective in pre- 
venting aspiration, but may impair 
postoperative speech."” Laryngeal sus- 
pension seems to be an effective alter- 
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native witheut produeing further func- 
tional impai 
of the patients whose larynges were 
suspended developed severe aspiration 
requiring laryngectomy. 

Preservation of the superior laryn- 
geal nerve has been shown by Shedd et 
al to be important for preventing 
aspiration following oropharyngeal re- 


sections. riguez et al confirmed 
this with cineradiographic studies 
demonstrating no aspiration in pa- 
tients hacking both the oral phase of 
swallowing-and protection of the laryn- 
geal introitus. They demonstrated re- 
flex closure of vocal zords and aryepig- 


lotic folds on contaet of food or liquid 
with the soft palate. This protective 
mechanism is mediated through the 
superior laryngeal nerve. 
Rehabilitation following total glos- 
sectomy requires æ motivated patient 
and close cooperation between the sur- 
geon, prosthedontist, and the speech 
and swallowing therapist. Our current 
practice is to inittate swallowing in 
uncomplicated situetions once the pa- 
tient can manage oral secretions, usu- 
ally 10 to 14 days postoperatively. The 
traeheostamy tube s corked but left in 
place in the event of serious aspiration. 
Videofiuoroscopy is performed to 
study the patient’s swallowing pattern 


and to diagnose aspiration. This tech- 
mque has two advantages over the 
conventional barum _ esophagram. 


First, the study is preserved on video- 
tape for review by the therapist and 
patient, and second, the dynamic oral 
and pharyngeal phases of swallowing 
can be stadied in Sow motion or “stop 
action” te elucidate areas of interest; 
thus, the tape serves as a useful tool 
for better understanding the compen- 
satory mechanisms required for deglu- 
tition. Since small amounts of barium 
are used either in a liquid or paste 
form, the Wilelihoed of serious aspira- 
tion is reduced. The incidence of signif- 
icant aspiration following total glossec- 
tomy ranges from 10% to 37%; 
however, it is rarely of sufficient de- 
gree to require laryngectomy.” 
Kothary and DeSouza” clarified the 
functional compensatery swallowing 
mechanisms in 25 patients with total 
glossectemies. The food bolus is passed 
posteriorly by head tilting followed by 
voluntary cricopkaryngeal relaxation. 


ent. In our series, none’ 


Videofluoroscopic studies have also 
demonstrated laryngeal elevation dur- 
ing the oropharyngeal phase of swal- 
lowing in patients with laryngeal sus- 
pension that simulates normal 
physiologic patterns. Because of the 
lack of propulsive mechanisms in the 
oral phase of swallowing, many total 
glossectomy patients cannot manage 
semisolid food and thus require a liquid 
diet. | 

Since the tongue is primarily respon- 
sible for vowel and consonant articula- 
tion, it is surprising that any intelligi- 
ble speech is possible after surgical 
resection of the entire organ. Possible 
compensatory articulation mechanisms 
include pharyngeal widening for high 
vowels (i, e, and u) and compression or 
narrowing for low vowels (a and o). 
Other mechanisms include exaggerat- 
ed lip, jaw, epiglottis, and larynx 
movements. *"* 

Robbins et al‘ showed improved ar- 
ticulation skills in patients undergoing 
partial or total glossectomy who were 
rehabilitated with a palatal augmenta- 
tion prosthesis. By lowering the vol- 
ume of the oral cavity, the prosthesis 
allows the flap to contact the palate, 
which increases speech intelligibility 
by improving compensatory articula- 
tion, increasing speech rate, and re- 
ducing the cavity effect on voice 
quality. 

Fifty percent of the patients in this 
study followed up for at least 2 years 
were alive, comparing favorably with 
results reported by others.“ The 
outlook for patients treated with total 
glossectomy for recurrences after pri- 
or therapy is extremely poor with no 
long-term survivors in this series. Lo- 
coregional disease recurrence in previ- 
ously untreated patients usually occurs 
within 24 months, so those surviving at 
least 2 years are probably cured. 

Total glossectomy with laryngeal 
preservation appears to be an oncologi- 
cally sound procedure for treating ad- 
vanced tongue cancer in selected 
patients. Postoperatively, videofluor- 
oscopic studies safely provide valuable 
information regarding aspiration and 
deglutition and aid in rehabilitation. 
Swallowing is achievable in most pa- 
tients, and laryngeal suspension may 
decrease the risk of serious aspiration, 
while avoiding other glottic protection 
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techniques that may further impair 
speech. Finally, the majority of pa- 
tients can produce intelligible speech, 
which can be further enhanced with a 
palatal augmentation prosthesis. 


We thank Zaequie Singleton for the manuscript 
preparation and Pat Wolf for statistical support 
and data analysis. 
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Complications Following Thyroid Surgery 


Jesus Herranz-Gonzalez, MD; Javier Gavilan, MD; José Matinez-Vidal, MD; Cesar Gavilan, MD 


è The incidence of severe complica- 
tions following thyroid gland surgery is a 
major reason to recommend total thyroi- 
dectomy or a less radical procedure in 
treating thyroid gland diseases. A retro- 
spective study on 335 thyroidectomies 
was performed to assess the incidence of 
postoperative complications. Rates for hy- 
pocalcemia were based on patients under- 
going bilateral procedures (n=185) and 
on nerves at risk for recurrent laryngeal 
nerve injury (n=513). Permanent hypocal- 
cemia (8%) and unilateral laryngeal nerve 
injury (2.3%) were the major complica- 
tions, with 0.8% having fatal complica- 
tions. The achievement of long-term nor- 
mal serum calcium levels has been the 
most frequent complication. Recurrent la- 
ryngeal nerve injury had a significant rela- 
tionship with secondary procedures, his- 
tologic findings, and no nerve identifica- 
tion during surgery. In our series, major 
complications can be blamed on technical 
pitfalls, even in the hands of experienced 
surgeons. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:516-518) 


he incidence of severe complica- 
tions following thyroid gland sur- 
gery is a major reason to recommend 
total thyroidectomy or a less radical 
procedure in treating thyroid gland 
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diseases.'* Despite the fact that the 
rate of complications is constantly 
decreasing,**" the immediate and se- 
vere complications of thyroid surgery 
emphasize the need for precise surgi- 
cal technique and the correct indica- 
tion to provide patients the most ben- 
eficial treatment with lower morbid- 
ity. 

In this study, surgical complications 
have been statistically related to dif- 
ferent factors to identify potential risk 
factors. Our data strongly indicate 
that a careful surgical technique holds 
the clue for a low rate of complications 
following thyroid surgery. 


MATERIALS AND METHODS 


From September 1986 through Septem- 
ber 1988, 335 thyroidectomies were per- 
formed at our institutions by five surgeons. 
Forty-four patients were male (14.4% ) and 
291 were female (85.6% ), with a mean age of 
49.5 years (range, 7 to 82 years). Preopera- 
tive workup included a thorough medical 
history and physical examination, routine 
chemistry determinations, chest roentgen- 
ogram, and thyroid scan. Fine-needle aspi- 
ration and ultrasonography were per- 
formed in some patients. All patients had 
their vocal cords evaluated before and after 
surgery. Routine postoperative serum cal- 
cium levels were determined only in those 
subjects undergoing bilateral surgical pro- 
cedures, or in those subjects having unilat- 
eral procedures if they had previously un- 
dergone a contralateral operation. 

Surgical procedures included 162 unilat- 
eral lobectomies (48.3% ), 19 of which were 
performed in patients who had undergone a 
previous contralateral procedure, 169 bilat- 
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eral procedures (49.5% ), 113 total thyroi- 
dectomies, and 53 subtotal bilateral thyroi- 
dectomies. Seven enucleations (2.2% ) were 
performed for isthmus nodules. Pathologic 
findings were benign in 281 (84% ) cases and 
malignant in 53 (16% ) cases; the latter are 
detailed in Table 1. 

Identification of the recurrent laryngeal 
nerve was routinely attempted in all surgi- 
cal procedures except in enucleation of 
isthmus nodules. An attempt was made 
during the procedure to identify and to 
preserve all parathyroid glands. Parathy- 
roid autotransplantation to the sternoclei- 
domastoid muscle was performed whenever 
compromise or damage to the vascular sup- 
ply of the gland was suspected. 

All patients were evaluated for postoper- 
ative complications. The rate of recurrent 
laryngeal nerve lesion is based en the num- 
ber of nerves at risk, and the rate of symp- 
tomatic hypocalcemia is based on the num- 
ber of patients undergoing bilateral proce- 
dures, or contralateral surgery in patients 
previously operated on (Table 2). 

Postoperative hypocalcemia was consid- 
ered whenever exogenous calcium intake 
was needed to maintain normal serum cal- 
cium levels (1.9 to 2.4 mmol/L) and/or to 
eliminate clinical symptoms of hypocalce- 
mia. Hypocalcemia was considered perma- 
nent when calcium intake was needed for 
more than 1 year. 

Complications have been statistically an- 
alyzed in relation to age, surgeon, surgical 
procedure, structures identified during sur- 
gery, primary or secondary procedure, and 
histologic findings. 


RESULTS 


The rate of the postoperative per- 
manent recurrent laryngeal nerve 
palsy was 2.3% (12/513). The recurrent 
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Table 1.—Patents at Risk of Laryngeal Nerve Palsy and/or Permanent 


Hypoparathyroidism 





No. of 
Patients 


Surgical Procedure 


Patients at Risk of 
Hypoparathyroidism 


Nerves 
at Risk 


Unilateral lobectomy 143 143 (0) 


Contralateral lobectomy in 


previeusly operated om patierts 19 
Total thyroidectomy 113 
Subtotai thyroidectomy 53 


38 19 
226 113 
106 53 


Enucleetions 7 (0) (0) 
Total 335 513 185 





Operation 
Lobectomy 79 
Totai thyroidectomy 248 

Subtotal thyroidectomy 





Histologic features 
Malignant 80 
Benign 433 








Nerve identification durimg surgery 
No identification 16 
7 


identification 4 


* NAR indicates nerves at risk. 


Table 3.—Rates of Nerve Palsy With Different Factors * 
) 


ra nh 
Temporary 






SC 


9 
Secondary operations 
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O 3 (4) 
8 (3) 4 (2) } NS 
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0 2 (12) 
10 (2) .0063ł 
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11 (2.2) 





t Significance calculated when only permanent palsies were considered. 


laryngeal nerve was derivatively sec- 
tioned in two patients with malignant 
tumor; immediate reanastomosis was 
performed without successful results. 
Transient paralysis was found in 2.1% 
of the cases (11/5139, with a recovery 
period ranging between 4 and 200 days 
(mean, 42 days). In patients previously 
operated on contralaterelly, the per- 
manent recurrent laryngeal nerve 
palsy rate increased to 10.5% (2/3), 
being transitory in 5.2% (1/19). There 
were ne instances ef bilateral recur- 
rent nerve paralyses and no tracheo- 
tomy was required. 

The type of surgical operation, pa- 
tient’s age, and surgeon did not show a 
statistically significant difference in 
the incidence of recurrent laryngeal 
nerve palsy. However, seeondary oper- 
ations, failure to identify the recurrent 
nerve during surgery, and histologic 
features showed a statistically signif- 
icant increase in the rate of permanent 
paralysis (Table 3). 

Of 185 patients undergoing dissec- 


tion of both thyroid lobes (Table 2), in 
the same or different surgical proce- 
dure, 8% (15/185) developed postoper- 
ative permanent hypocalcemia. Tran- 
sient postoperative hypocalcemia was 
found in 19 patients (10% ), with a re- 
covery period between 1 and 60 days. 
Hypocaleemia, permanent or transi- 
tory, did not show a statistically sig- 
nificant relationship with any of the 
analyzed factors (age, surgical proce- 
dure, surgeon, histologic findings, pri- 
mary or secondary procedure, and sur- 
gical findings). At least one parathy- 
roid gland was identified in 95% of the 
patients. In seven patients parathy- 
roid identification was not achieved, 
resulting in one patient with perma- 
nent hypocalcemia. 

Seromas were noted in 4.7% (16/ 
335) of the cases; all were treated with 
aspiration and healed well. Only one 
patient (0.2% ) had a wound infection, 
which was drained. One patient had a 
bleeding hematoma requiring surgical 
exploration, after which a transient 
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Table 2.—Malignant Pathologic 
Findings 


Histologic Features No. of Cases 


Papillary carcinoma 
Follicular carcinoma 
Hurthle cell carcinoma 
Mixed carcinoma 
Medullary carcinoma 
Anaplastic carcinoma 
Lymphoma 

Myeloma 
Rhabdomyosarcoma 
Metastatic carcinomas 
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recurrent nerve palsy was present. A 
72-year-old woman suffered an acute 
myocardial infarction, which was sat- 
isfactorily resolved. 

Three (0.8%) of 335 patients died 
during the postoperative period. Two 
82-year-old patients diec due to a pul- 
monary embolism within the first 24 
hours after surgery. A 56-year-old 
woman, who had pulmonary metasta- 
sis, died of septic shock 15 days after 
the operation. In all three cases, total 
thyroidectomy was performed for thy- 
roid carcinoma. 


COMMENT 


Recurrent nerve injury and hypo- 
calcemia are the most frequent com- 
plications following thyroid gland 
surgery.: Their incidence has been 
related to various factors.*!!!7'9*4 In 
our series and with our technique, re- 
current laryngeal nerve injury has 
been significantly associated with fail- 
ure to identify the nerve, secondary 
procedures, and histologic features. 
Postoperative permanent hypocalce- 
mia had no association with any of the 
studied factors. 

Laryngeal nerve identification be- 
fore ligation of any vessel or sectioning 
of any thyroid tissue has been advo- 
cated as an initial step during thyroi- 
dectomy to avoid nerve injury.” 
Nerve identification shculd always be 
attempted, but sometimes it is not 
possible to find the nerve, as may occur 
in the presence of a large goiter or car- 
cinoma, even with the assistance of an 
electrical nerve stimulator or operat- 
ing microscope.: Laek of hemosta- 
sis and anatomic variations increase 
the risk of nerve injury% Uninten- 
tional nerve trauma may be caused by 
aspiration, cautery, or suturing for 
hemostatis. Traditionally, the inferior 
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thyroid artery is used as a landmark 
for recurrent nerve identification»; 
this identification may be complicated 
and dangerous if bleeding is present. A 
careful hemostasis is mandatory be- 
fore the gland is to be surgically ma- 
nipulated. Special care must be taken 
when dissecting the nerve near its en- 
trance in the larynx, where it crosses 
Berry’s ligament, because this is the 
most vulnerable portion of its 
course.'*'* The nerve may bifurcate be- 
fore entering the larynx. Thus, nerve 
identification must be performed be- 
low the level of the inferior thyroid 
artery. Sectioning of this area may 
lead to an oozing of blood that compli- 
cates nerve identification and provides 
a higher risk of nerve injury in the re- 
current nerve area with the always 
dangerous hemostasis maneuvers.) 

Secondary procedures, immediate or 
delayed, are associated in most 
series," with a higher incidence of 
recurrent nerve injury. Fibrosis, in- 
creased bleeding, and lack of anatomic 
relationships are responsible for most 
nerve injuries. Postoperative reex- 
ploration for hemorrhage is also asso- 
ciated with a higher risk of nerve 
injury.” 

Histologic findings have been asso- 
ciated with a higher incidence of per- 
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manent paralyses because patients 
with malignant lesions are associated 
with a higher incidence of reexplora- 
tions. If thyroid tumor is suspected, we 
have a frozen section of the involved 
thyroid lobe prepared for pathologic 
diagnosis; only if a malignancy is 
found is a total thyroidectomy per- 
formed. Sometimes, false-negative 
cases are found after definitive paraf- 
fin-section examination. In these 
cases, we reoperate and remove the re- 
maining thyroid lobe. In other series, 
difficult nerve dissection, mainly in 
those tumors with extracapsular inva- 
sion, more extensive procedures'*’ and 
neck and paratracheal dissection'*"’ 
are found responsible for the higher 
rate of recurrent nerve paralysis in 
malignant lesions. 

Permanent hypocalcemia is the 
most frequent complication following 
thyroid surgery,***"’4 with rates af- 
ter total thyroidectomy ranging be- 
tween 1.2% and 40%?*!'; blood supply 
injury was the main causative factor. 
Different methods have been used to 
accomplish parathyroid gland pre- 
servation,!*!!42’? with transplanta- 
tion suggested as an effective method 
of preserving gland function when vas- 
cular nourishment is compromised, 
but better results are obtained when 
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the parathyroid glands are preserved 
in situ.” Leaving the posterior aspect 
of the superior lobe has been proposed 
as a less radical thyroidectomy that 
reduces the risk of injury to the par- 
athyroid gland vascular supply.**” In 
our study, total thyroidectomy and 
subtotal thyroidectomy (leaving the 
posterior aspect of the upper pole) had 
a similar incidence of major complica- 
tions, 15% vs 10%. At least two func- 
tional parathyroid glands are required 
to avoid hypoparathyroidism,’ so that 
the extent of the surgical procedure 
can be defined by the nature of the dis- 
ease and by the surgeon’s confidence 
about parathyroid preservation dur- 
ing dissection.® 

Magnification helps to find and to 
better dissect the parathyroid gland 
vascular supply, which at times ad- 
heres closely to the thyroid capsule, 
with almost no place to safely separate 
it.!! Parathyroid dissection and vascu- 
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è Smell and taste diserders are common 
in the general population, yet little is known 
about their nature or cause. This article 
describes:a study of 75C patients with com- 
plaints of abnormal smell or taste percep- 
tion from the University of Pennsylvania 
Smell anc Taste Center, Philadelphia. Major 
findings suggest that: ehemosensory dys- 
function influences quality of life; com- 
plaints of taste loss uswally reflect loss of 
smell function; upper respiratory infection, 
heac trauma, and chronic nasal and parana- 
sal sinus disease are he most common 
causes of the diminutien of the sense of 
smell, with head trauma raving the greatest 
loss; depression frequently accompanies 
chemosensory distortiom; low body weight 
accompanies burning mouth syndrome; es- 
trogens protect against Dss of the sense of 
smell in postmenopaus@ women; zinc ther- 
apy may provide no benefit to patients with 
chemosensory dysfunction; and thyroid 
hormone function is associated with oral 
sensory distortion. The findings are dis- 
cussed in relation to management of pa- 
tients with chemosensopy disturbances. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:519-528) 


he chemical senses play an impor- 
tant role in determining the flavor 
and palatability of feods and bever- 
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ages, as well as in the warning of fire, 
toxic vapors, and spoiled foodstuffs. In 
addition, their dysfunction has been 
associated with aging’’ and with a 
broad range of diseases and anomalies, 
including Alzheimer’s disease and par- 
kinsonism.** Hundreds of thousands of 
patients present to medical practitio- 
ners each year with complaints of smell 
and taste dysfunction.‘ Such dysfunc- 
tion can be of considerable practical 
consequence, particularly to individ- 
uals whose livelihood or immediate 
safety depends on the normal function- 
ing of their senses of smell and taste 
(eg, cooks, firemen, plumbers, pro- 
fessional food and beverage tasters, 
employees of natural gas works, chem- 
ists, and numerous industrial work- 
ers).°° 

In the present study, demographic, 
medical, and chemosensory data are 
presented from 750 patients who com- 
pleted an extensive medical and senso- 
ry protocol at the University of Penn- 
sylvania Smell and Taste Center, 
Philadelphia, during the period ex- 
tending from 1980 through 1986. This 
interdisciplinary center utilizes exper- 
tise from many specialties to better 
understand the chemical senses in 
health and disease and is the first of 
several such centers in the United 
States supported by the National In- 
stitutes of Health, Bethesda, Md. 


PATIENTS AND METHODS 
The Study Population 


Three hundred thirty-six men (mean age, 
49.1 years; SD=16.7 years) and 414 women 
(mean age, 51.5 years; SD = 17.4 years) were 
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examined. These patients represent a con- 
secutive series and were not selected on the 
basis of any particular cause ot chemosensory 
dysfunction. The group was 37% white and 
relatively well educated, with 54% having 
had at least some post-high senool education. 
Most were self-referred or referred by oto- 
rhinolaryngologists within the tristate area 
of Pennsylvania, Delaware, and New Jersey. 


Intake Questionnaire 
and Physical Examination 


Detailed information regarding each pa- 
tient’s current health, medical history, and 
chemosensory complaint was obtained dur- 
ing patient interviews and medical examina- 
tions, as well as from a 270-item intake ques- 
tionnaire completed by the patient prior to 
sensory evaluation. Medical mformation in- 
cluded a history and head andneck examina- 
tion and, when required, imaging and other 
specialized tests. 

The questionnaire, given tc every patient, 
comprised seven sections: 1, General Infor- 
mation (questions regarding demographics, 
referral source, and drinking and eating hab- 
its); 2, Medical History (listing of major ill- 
nesses and injuries, hospital admissions, and 
medications taken in the year prior to and 
since symptom onset); 3, History of Present 
Illness (report of the problem, in the pa- 
tient’s own words, including date of onset, 
duration, antecedent conditiens, and treat- 
ments received); 4, Smell Symptoms (ques- 
tions concerning problems wih the sense of 
smell, general nasal health and abnormal na- 
sal sensations, including nasal obstruction, 
rhinorrhea, and postnasal crip); 5, Taste 
Symptoms (questions related to problems 
with the sense of taste, general oral health, 
and abnormal oral sensations); 6, Endocrine 
Information (questions regarding endocrine 
status, including endocrine qperations [eg, 
oophorectomy and thyroidectomy], and, in 
women, menstrual cycle length, oral contra- 
ceptive usage, and somatic or psychological 
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changes during the menstrual cycle, as mea- 
sured by Form T of the Moos Menstrual Dis- 
tress Questionnaire’); and 7, Depression 
(the Beck Depression Inventory [BDI])”. 
Sections 1 through 5 were designed to char- 
acterize, as completely as possible, the na- 
ture of the problem and possible factors asso- 
ciated with its occurrence. Sections 6 and 7 
were included because of possible relations 
between chemosensory function and endo- 
crine state? and depression.” Sections 1 
through 3, 6, and 7 were completed by all 
patients (with the exception of the Moos 
questionnaire, which was completed only by 
premenopausal women), whereas comple- 
tion of sections 4 and 5 depended on specific 
symptoms of the patient. 


Chemosensory Test Battery 


Seven psychophysical tests were used to 
assess chemosensory function: (1) the Uni- 
versity of Pennsylvania Smell Identification 
Test (UPSIT), a standardized 40-stimulus 
microencapsulated “scratch-and-sniff’ odor 
identification test”™*; (2) a forced-choice sin- 
gle-staircase odor detection threshold test 
using phenyl ethyl alcohol (PEA), a roselike 
smelling compound with comparatively little 
intranasal trigeminal stimulative proper- 
ties”; (3) a whole-mouth test of taste-quality 
identification utilizing suprathreshold con- 
centrations of sucrose, citric acid, caffeine, 
and sodium chloride;” (4) a taste-intensity 
rating test in which average suprathreshold 
intensity ratings were derived for low and 
high concentrations of the aforementioned 
tastants (termed throughout the text as the 
low-intensity taste [LIT] and high-intensity 
taste [HIT] tests, respectively); (5) whole- 
mouth taste-detection threshold tests for su- 
crose, citric acid, and sodium chloride;" (6) a 
test of regional tongue-taste quality identifi- 
cation designed to detect the presence of a 
gross unilateral deficit on either the anterior 
two thirds of the tongue (innervated by the 
chorda tympani branch of cranial nerve [CN] 
VII or the posterior third of the tongue (in- 
nervated by CN IX); and (7) an electrogusto- 
metric threshold test of the difference in sen- 
sitivity of the two sides of the anterior 
portion of the tongue to microampere levels 
of current. ™ Tests 1 to 4 required from 1.25 to 
2 hours per patient to administer. Because of 
the additional 2.5 hours required for the ad- 
ministration of the other tests and the infre- 
quency of taste deficits found in earlier pa- 
tients evaluated by our group, they were 
given less frequently and only when a pa- 
tient’s history or medical examination sug- 
gested a need for additional taste testing or a 
significant gustatory problem was suspected 
on the basis of the suprathreshold taste 
testing. 


Olfactory Retesting 


The olfactory function of 306 patients was 
retested using the UPSIT at intervals rang- 
ing from 5 months to 6.4 years following their 
initial testing. This testing provided infor- 
mation on longitudinal changes in olfaction. 


Patient Classification 


Based on data from the medical histories 
and examinations, each patient was assigned 
to one of 28 probable causal categories (eg, 
head trauma, upper respiratory infection, 
nasal and paranasal sinus disease, and expo- 
sure to toxic chemicals). Using the taste and 
smell psychophysical test data (or self-report 
in the case of chemosensory or oral somato- 
sensory distortions), each patient was also 
classified as having, alone or in combination 
(1) normal smell function, (2) normal taste 
function, (3) absent or diminished smell func- 
tion (ie, anosmia or hyposmia), (4) absent or 
diminished taste function (ie, ageusia or hy- 
pogeusia), (5) current dysosmia (or paros- 
mia, ie, smell distortion), (6) previous dysos- 
mia, (7) current dysgeusia (or parageusia, ie, 
taste distortion), (8) previous dysgeusia, (9) 
no current or previous dysgeusia, (10) burn- 
ing tongue or mouth, or (11) subjective com- 
plaints of halitosis or body malodor. In addi- 
tion, subclassifications were made when 
appropriate. For example, cases of dysgeu- 
sia were classified as (1) transient or nontran- 
sient, (2) stimulated or nonstimulated (ie, 
whether or not an oral stimulus was required 
to induce the sensation), and (3) identifi- 
able or not identifiable (eg, having or not 
having a sweet, sour, salty, bitter, or metal- 
lic “taste” or “taste combination”). 


Statistical Analysis 


A variety of standard statistical proce- 
dures were employed, depending on the sta- 
tistical requirements of a given assessment 
(eg, categorical or continuous variables). The 
principal methods were t tests, x” tests, re- 
gression analysis, and analysis of variance 
and covariance.” For development of an ap- 
propriate linear model, a model including all 
of the independent variables (ie, age, gender, 
smoking, level of education, and time since 
onset of the problem) and selected interac- 
tions was first constructed, and the signifi- 
cance of each variable was tested. Variables 
and interactions for which the P value ex- 
ceeded .10 were then removed. In many in- 
stances where statistical significance is cited 
parenthetically, the mean + 1 SD is given. 
The P values are adjusted for covariates. 

Age was included in many fitted models, 
since studies have shown that age influences 
chemosensory measures.'””’ Similarly, gen- 
der was included in almost all final-fitted 
models, since women scored significantly 
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better than men on most measures, as has 


been noted in normal subjects in the general 
population.*”’* Smoking also was included in 
the models when taste-quality identification 
and caffeine HIT measures were analyzed, 


‘since smokers were found to perform more 


poorly on these measures (see references 24 
through 26). 


RESULTS 


Following a general overview of 
the types of presenting chemosensory 
complaints and a description of the 
major causes, our major findings are 
presented under subheadings that re- 
flect the observations. 


General Overview of 
Chemosensory Complaints 


The majority of the complaints from 
patients presenting to the center re- 
flected concerns about loss of olfactory 
function, either alone (20.4%) or in 
combination with loss of gustatory 
function (57.7%), while 8.7% of pa- 
tients complained of taste loss only 
(Fig 1, left diagram). Of these pa- 
tients, 10.4% presented solely with 
complaints of dysosmia, dysgeusia, or 
burning mouth. A smal! percentage 
presented with other primary com- 
plaints. 

Of the patients repoxting loss of 
smell function, the most common com- 
plaint was that of total nontransient 
loss of the sense of smell (49.6%). In 
total, 241 patients (32.F%) reported 
experiencing dysosmia in addition to, 
or independent of, losses of the senses 
of smell or taste. Most of these pa- 
tients (70.2%) reported the sensation 
as being unpleasant, 23.4% reported 
the sensation as being neither pleasant 


nor unpleasant, and 6.4% reported the 


sensation as being pleasant. Two hun- 


dred eighteen dysosmics (90.5%) re- 


ported that the distortion was still 
present, either continuously or inter- 
mittently, at the time of their evalua- 
tion, whereas the remaining 23 dysos- 
mics indicated that dysosmic episodes 
no longer occurred. Eighteen patients 
with dysosmia noted this as their only 
chemosensory complaint. The com- 


plaint of dysosmia was more frequent 


in women than in men (34.8% vs 


28.9%). 


Two hundred fifty-seven patients 
complained of dysgeusia either alone 
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Fig 1. —Distribution of primary chemosensory complaints (n = 750)(left diagram) and test results (right 
diagram)in the study population. Note that the complaint categories of smell loss, taste loss, and smell 
and taste loss include seme patients with secondary complaints of chemosensory distortion and 


burning mouth. 


or in combination wich deficits of smell 
or taste function. Seventy-five of these 
patients (29.2%) reported stimulated 


dysgeusias, 102 (39.7%) reported non-' 


stimulated dysgeusias, and 80 (31.1%) 
reported both stimulated and nonsti- 
mulated dysgeusias Thirty-one pa- 
tients with dysgeusia noted this as 
their only chemosensry complaint. As 
with dysosmia, complaints of dysgeu- 
sia were more frequent in women than 
in men (37 .9% vs 29.3%). 

Complaints of oral burning sensa- 
tions were present im8.9% of the study 
population, with 18 patients having 
these sensations as their primary pre- 
senting complaint (ie, burning 
mouth syndrome [BMS)).”” Com- 


plaints ef burning mouth were more: 


frequent in women tkan in men (12.3% 
vs 0.4%). Only four (5%) patients had 
primary complaints ef subjective hali- 
toss or body malodor 


A large proportion of the patients 


(68%) viewed their cLemosensory dys- 
funetion as affecting their quality of 
life. Forty-six perceat reported that 
the chemosensory dysfunction changed 
either their appetite or body weight, 


and 56% reported that the dysfunction: 





altered their daily living and/or psy- 
chological well-being. With the excep- 
tion of patients with BMS, however, 
statistically significant deviations from 
expected normal body weight were not 
observed, as based on the Metropoli- 
tan Life Body Weight Tables.” 


Complaints of Taste Loss 
Typically Reflect Losses of Smell, 
Not Taste, Function. 


Most patients reporting olfactory 
loss believed that they had at least 
partial gustatory loss (433 of 586 pa- 
tients). However, the results revealed 
that fewer than 4% of the patients had 
a demonstrable gustatory deficit (Fig 
1, right diagram). Notably,. patients 
who complained only of loss of the 
sense of taste and who had demonstra- 
ble olfactory or gustatory loss were 
nearly three times more likely to show 
an olfactory deficit than a gustatory 
deficit. 


Concurrent Experience of 
Dysgeusia and Dysosmia Depends 
on the Nature of the Dysgeusia 


One hundred thirty-one patients re- 
ported experiencing both dysgeusia 
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Fig 2.—Frequency of the coexistence of dysos- 
mia in patients reporting one of four types of 
dysgeusia: stimulated-unidentifiable or stimu- 
lated-identifiable (left histogram) or nonstimu- 
lated-unidentifiable and nonstimulated-identifi- 
able (right histogram). Analysis includes only 
those patients reporting either stimulated or non- 
stimulated dysgeusia and who provided informa- 
tion on the quality of the dysgeusia (n= 139). 
There is a higher prevalence of dysosmia in 
patients reporting stimulatec dysgeusias vs 
nonstimulated dysgeusias (y*=25.0; df=1; 
P<.001). Dagger indicates higner prevalence of 
dysosmia in patients with unicentifiable, stimu- 
lated dysgeusias than with identifiable, stimulat- 
ed dysgeusias (x? = 15.1; df=1; P<.001). Dou- 
ble dagger indicates higher prevalence in 
patients with unidentifiable, nonstimulated dys- 
geusias than identifiable, nonstimulated dys- 
geusias (x? = 25.4; df= 1; P<.001). ID indicates 
identifiable; No ID, not indentifiable. 


and dysosmia. Individuals who report- 
ed their dysgeusia as being identifiable 
(eg, bitter) were less likely to report a 
concurrent dysosmia than individuals 
whose dysgeusia had no identifiable 
quality (Fig 2). Also, individuals who 
reported their dysgeusie condition to 
be stimulated by eating were more 
likely to report a concurrent dysosmia 
than individuals reporting a dysgeusia 
not associated with eating. 


Cause of Chemosensory 
Dysfunction: Upper Fespiratory 
Infection, Head Trauma, and Nasal 
and Paranasal Sinus Disease 
Account for the Majority of Cases 


A variety of probable causes were 
associated with chemosensory disor- 
ders, with no single cause accounting 
for more than 26% of the cases (Table 
1)." However, the three categories of 
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Table 1.—Selected Patient Information for 750 Patients Evaluated at the University of Pennsylvania 
Smell and Taste Center, Philadelphia * 


Frequency, n (%) 


Upper respiratory 


Toxic chemical 


Measured Measured 
Smell Loss Taste Loss 


Medical Diagnosis 


70/122 146 





Complaints of 


~— ere 


Dysosmia 


Dysgeusia Burning Mouth 


exposure 18 (2) 13/5 12 3 5 10 2 
Oral infection 6 (0.8) 2/4 1 0 O 3 2 
Other infection 4 (0.5) 1/3 1 0 1 2 2 
Psychiatric 4 (0.5) 2/2 1 O 2 2 1 
Pregnancy related 3 (0.4) 0/3 1 (0) 2 2 (0) 
Seizure related 3 (0.4) 1/2 3 (0) 1 1 O 
Sarcoidosis 2 (0.3) 0/2 1 0 1 1 1 
Lupus 2 (0.3) 0/2 0 O 0 2 0 

sensitivities®*** 2 (0.3) 0/2 0) (0) 2 (0) 0 

latrogenic 
Dental procedures 15 (2) 8/7 7 2 1 10 4 
Medication induced 15 (2) 4/11 9 3 4 11 6 
Nasal operation 8 (1) 7/1 7 1 3 4 0 
Neurosurgery 5 (0.7) 2/3 3 0 5 2 0 
Radiation therapy 4 (0.5) 1/3 3 1 1 3 1 
Ear operation 2 (0.3) 0/2 0 0 0 2 2 
Other operation 4 (0.5) 2/2 3 (0) 1 1 1 


Total 75 


336/414 50 


4 25 


(e) 
© 
N 
(5) 
N 
= 
N 
o 
© 


* includes frequency of occurrence in the entire patient population, gender distribution, percentage with measured smell or taste loss, and percentage reporting 
dysosmia and/or dysgeusia within each category of probable disease cause. 
tNote that 18 of these patients were also classified as having burning mouth syndrome (five men and 13 women; three with olfactory loss, one with gustatory loss, 


four reporting dysosmia, and 10 reporting dysgeusia). 


upper respiratory infection/cold (URI), 
head trauma (HT), and nasal and para- 
nasal sinus disease (NSD) accounted 
for approximately 60% of patients. Of 
the few cases with documented hypo- 
geusia or ageusia, 30.4% were of iatro- 
genic origin. 

Since the URI, HT, and NSD 
groups each comprised a sufficient 
number of patients to allow detailed 
subgrouping and statistical assess- 
ment, they became the focus of many 
of the analyses described in this article 
and are referred to throughout as the 
“three major causes.” Examination of 
age and gender distributions revealed 
that a larger proportion of women 
than men in the patient population 
evidenced URI-related chemosensory 
deficits (29.5% vs 20.8%, P<.01), and 
that patient age at onset of the disor- 
der was higher in the women than in 


the men of this group (54.6 vs 49.4 
years; P<.025). A greater proportion 
of male than female patients evidenced 
head trauma-related deficits (21.4% vs 
14.5%; P<.02), and the age of onset 
did not differ significantly between 
genders (men, 37.4 years; women, 36.0 
years; P>.40). The proportion of men 
and women with NSD-related chemo- 
sensory deficits did not differ signifi- 
cantly (16.4% vs 13.0%; P >.50), and 
the age of onset did not differ signifi- 
cantly between genders (men, 40.2 
years; women, 39.9 years; P>.90). 


Chemosensory Deficits Secondary 
to Head Trauma Are More Severe 
Than Deficits Secondary to Upper 

Respiratory Infections or Nasal 
and Paranasal Sinus Disease 


On average, patients with head trau- 
ma performed more poorly than did 
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patients with URI or NSD on a num- 
ber of the olfactory and gustatory mea- 
sures (Table 2). This difference oc- 
curred on odor identification and taste- 
identification tests, as well as with the 
LIT ratings for sucrose, citric acid, 
and caffeine, and with the HIT ratings 
for all taste qualities (comparison Ps 
<.05). The prevalence of dysosmias 
and dysgeusias also differed among the 
three major causes, with HT having 
the highest prevalence and NSD hav- 
ing the lowest prevalence (Table 2). 

Taste-threshold scores did not differ 
significantly between the patients with 
HT and the patients with URI or NSD 
(comparison Ps>.05), This finding may 
be due to the relatively small number 
of patients to whom taste-threshold 
tests were administered in these three 
groups (n values ranging from 17 to 
47). 
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Nasal and paranasal sinus disease 
patients with nasal polyps and iden- 
tified elfactery dejicits had lower 
UPSIT scores than did NSD patients 
without nasal polyps (11.9+3.6, n= 19; 
17 2+81; n=l, respectively; P<.01). 


A Small Percentage of Patients 
Demonstrated Recovery of 
Olfactory Function 


Preliminary analysis indicated that 
only a small percentage of patients 
demonstrated recovery of olfactory 
function, as definee by a significant 
increase on the UPSIT score at retest. 
For instance, there was no evidence of 
improvement of smell function across 
the twe administrations of the UPSIT 
in those patients whose olfactory loss 
was secondary to ET or to URI (re- 
spective test 1 amd test 2 UPSIT 
Sceres (=SD); 14.6 (+6.2) vs 16.3 
(+9.3); 19.6 (+7.85) vs 22.2 (+9.4) 
(P values, >.30). Furthermore, no as- 
sociation between the duration of time 
between the two tests and change in 
UPSIT score was established (P>.20), 
However, on retestng, patients with 
olfactory deficits secondary to nasal or 
paranasal sinus disease demonstrated 
slight improvement in olfactory func- 
tion across this perind (respective test 
1 and test 2 scores [+ SD], 16.1 [+7.7 
vs 22.7 [ +101 |; P01), 


! 
Gradual Onset of Olfactory 
Symptoms More Commonly 
Associated With Nasal and 
Paranasal Sinus Disease Than 
With Upper Respiratory 
Infection or Fead Trauma 


The incidence of sudden or gradual 
onset of the symptem in patients with 
loss of smell function differed among: 
the three major causes. Of the patients 
with hypesmia or snosmia, 66.3% re- 
ported gradual onset, while 17.3% of 
the patients with HT and 30% of the 
patients with URI did so (P<.001). In 
patients who provided more detailed 
accounts of the gradual onset, the on- 
set occurred within a 6-month period in 
14 of 19 patients wth HT, in 13 of 44 
patients with URL and in 22 of 58 
patients with NSD. Two patients with 
HT, 10 patients with URI, and 17 
patients with NSD reported that the 
interval to symptom onset was greater 
than 6months. 


| 
t 






Variable Head Trauma 





Olfaction 
UPSIT 17.8(+9.7)t,4 
Log PEA threshold 
values — 2 att oun) 
% Reporting parosmia 41.4} 
Taste 


% Taste-quality 
identification 

High-intensity taste 
ratings 


80.3 (+ 17.7)t 


Sucrose high 5.4 (+ 1.8)4 
Sodium chlorice high 5.7 (+ t.734 
Citric acid high 6.4 (+ 2.0)4 
Caffeine high 5.7 (+2.0)t¢ 
Low-intensity taste 
ratings 

Sucrose low 3.2 (+ 1.2)4 
Sodium chloride low 3:4-(+ 1.3) 
Citric acid low 4.7 (+ 1.8)tt 
Caffeine low 3.5 (+2.0)t 











% Reporting dysgeusia 34.8t 


Aa 








ET 7 TEENE 


Probable Causes 










Nasal Sinus 
Disease p* 


Upper Respiratory 
Infection 






















23.2 (+ 9.4) 21.4 (+11.4) .001 
—3.0 (+ 2.2) —2.6 (£2.4) NS 
35.1§ 275 .10 
85.1 (+ 13.2) 83.6 (+ 17.7) .05 
5.7 (+ 1.5) 6.1 (= 1.3) .02 
5.5 (+ 1.6) 5.9 (= 1.3) .01 
6.8 (+ 1.8) 7.1 (= 1.4) .05 
6.3 (+ 1.9) 6.4 (= 1.4) .05 
3.4 (+ 1.2) 3.5 (= 1.0) .10 
3.4 (+ 1.4) 3.5 (= 1.2) NS 
5.1 (+ 1.6) 5.3 (+ 1.4) .05 








4.1 (+1.8) 4.1 (+ 1.7) .05 
30.7§ 193 .05 










* Values are means (+ SDs) unless otherwise noted. Refers to significance of the categorical grouping factor 
in the analysis of variance, except in the case of percent reporting dysosmia or dysgeusia, where a x’ value 


was computed. 


tindicates a significant planned comparison between head trauma (HT) and upper respiratory infection /cold 


(URI) groups. UPSIT indicates the University of Penns 


cohol; NS, not significant. 


ylvania Smell Identification Test?'*; PEA, phenyl ethyl al- 


Indicates a significant planned comparison between HT and nasal/paranasa! sinus disease (NSD) groups. 
§indicates a significant planned comparison between URI and NSD. 


Patients Reporting 
Dysosmias or 
Dysgeusias (n = 374), % 


Severity of 
Depression 


No depression 


(scores, 0-9) 65.1 
Mild depression 

(scores, 10-15) 19.2 
Mild-to-moderate depression 

(scores, 16-19) 7.6 
Moderate-to-severe depression 

(scores, 20-29) 5.6 
Severe depression 

(scores, 30-63) 2.5 


Patient Depression 


Patients Not Reporting 
Dysosmias or 
Dysgeusias (n = 362), %t 





5.0 


23.8 
4.4 


0.3 


* Measured by the Becx Depression Inventory in patients experiencing chemosensory cistortions (dysosmia 


or dysgeusia). 


tDifference in prevalence of depression between individuals with or without chemosensory distortions 


(F[1733] = 17.91, P< .001), 


Symptoms of Psychological 
Depression Are Greatest in 
Patients Experiencing 
Dysosmia and Dysgeusia 


In the patient group, 28.5% had 
scores on the BDI indicative of mild-to- 
severe depression. However, some 
subgroups of the study population 
scored higher on the BDI than did 
others. As seen in Table 3, patients 
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reporting the presence of dysosmia 
or dysgeusia had higher BDI 
Scores (8.1+7.9, n=374) than did 
patients without such complaints 
(5.9+6.4, n=362) (P< .001). In fact, 
over a third of the patients reporting 
chemosensory distortions had BDI 
scores indicative of mild-to-severe de- 
pression. In contrast, less than a quar- 
ter of the patients whe reported only 
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losses of smell or taste had BDI scores 
indicative of this degree of depression. 
This latter prevalence of depression is 
analogous to that reported in other 
medical outpatient populations.” 


Low Body Weight Is 
Associated With BMS 


Although 44% of the population re- 
ported that their body weight had 
changed as a result of their chemosen- 
sory problem, patients with BMS 
(2.4% of the population) were the only 
group with oral or chemosensory dys- 
function to have lower than expected 
body weight. On the average, the body 
weight of these patients was 12% low- 
er than the average body weight ex- 
pected in the general population of 
persons of equivalent height, age, and 
gender.” 


Regional Gustatory Deficits 
Associated With latrogenic Factors 


Nine patients were identified as hav- 
ing a regional gustatory deficit. In four 
patients, the disorder resulted from 
damage to the chorda tympani branch 
of the facial nerve (CN VII) in middle 
ear surgery or oral surgery. In oral 
surgery, nerve conduction block anes- 
thesia may have damaged the chorda 
tympani nerve fibers. These injuries 
likely represent disruption of the 
chorda tympani in its course in the 
middle ear, between the medial and 
lateral pterygoid muscles, or with the 
lingual nerve. Of the remaining five 
patients, two had regional gustatory 
deficits following URI and three had 
regional deficits of unknown cause. Im- 
portantly, five of nine patients re- 
ported an identifiable, nonstimulated 
dysgeusia. 


Exogenous Estrogens May Protect 
Against Olfactory Dysfunction 
in Postmenopausal Women 


Many of the women presenting to 
our center with complaints of chemo- 
sensory dysfunction were postmeno- 
pausal. The possibility that postmeno- 
pausal women who use conjugated 
estrogen preparations may be protect- 
ed, to some degree, from loss of smell 
function was examined (given reports 
of positive influences of estrogens on 
epithelial tissue”). The frequency of 


estrogen usage in postmenopausal 
women who had loss of smell function 
was compared with that of women in 
the general population. This compari- 
son was followed by a determination of 
whether scores on the olfactory or 
gustatory tests differed between pa- 
tients taking and patients not taking 
conjugated estrogens. 

Only four (4.0%) of 99 postmeno- 
pausal women who had loss of the 
sense of smell were taking Premarin or 
other conjugated estrogens prior to 
the onset of the olfactory deficit. This 
percentage stands in contrast with the 
reported frequency of estrogen usage 
in women of comparable age in the 
general population. In five major stud- 
ies, the median percentage of post- 
menopausal women taking conjugated 
estrogens was 16%, with a range of 
10% to 51%.** The frequency of estro- 
gen usage in our patients was lower 
than that reported in each of these 
studies (Ps<.001). 

Postmenopausal women who were 
taking estrogens performed better on 
the UPSIT did than those not taking 
estrogens (respective mean + SD 
values, 32.7+10.5 and 22.4+11.2; 
P<.005). There was no statistically 
significant difference in mean olfactory 
detection thresholds of postmenopaus- 
al women taking estrogens and post- 
menopausal women not taking estro- 
gens (P>.15). 

Only four postmenopausal women 
had deficits in taste function, and no 
estrogen-associated effects on taste 
could be determined from such a small 
sample. 


Antihypertensive, Anxiolytic, 
and Antidepressant Drugs May 
Be Associated With 
Chemosensory Distortion 


In light of anecdotal evidence that 
certain classes of drugs are associated 
with alterations in chemosensation,° 
we sought to establish whether such 
associations were present in our study 
population. Because it was not possible 
in this study to distinguish between 
the effects of medication, per se, and 
those of the underlying medical prob- 
lem for which the medication was pre- 
scribed, the effects noted below may 
be due to either the drug or the under- 
lying disease. 


524 Arch Otolaryngol Head Neck Surg—Vol 117, May 1991 


Patients with dysosmia.as their only 
chemosensory complaint (n=20) were 
more likely to be using antihyperten- 
sive (eg, metoprolol) or anxiolytic 
drugs (diazepam) than patients with no 
complaints of chemosensory distortion 
(respective antihypertensive usage, 
44.4% vs 8.4%, and anxielytic usage, 
27.8% vs 6.6%; Ps<.01). Additionally, 
patients suffering from identifiable, 
nonstimulated dysgeusias reported us- 
ing antidepressants (eg, imipramine) 
(11.1%) and anxiolytics (13.0%) more 
frequently than patients with no com- 
plaints of chemosensory distortion 
(respective usage, 2.4% and 6.6%; 
Ps<.05). Patients reporting dysgeusia 
as their only chemosensory complaint 
were more likely to be taking antide- 
pressants (16.7%) than were patients 
with no complaints of chemosensory 
distortion (2.4%) (P<.001). In pa- 
tients reporting identifiable, nonstimu- 
lated dysgeusias, antidepressant ther- 
apy was reported to be less frequent 
after onset of the disorder than prior 
to the disorder. 


Chemosensory Function Did Not 
Differ Between Those Taking Zinc 
and Those Not Taking Zinc 


A large number (n=254) of the pa- 
tients had previously taken, or were 
currently taking, an oral ainc supple- 
ment for their chemosensory prob- 
lem.” The majority (94.1%) reported 
that they noticed no influence of the 
zinc treatment on their dysfunction. Of 
the 15 patients who reported that zine 
therapy may have improved their con- 
dition, six were found to be anosmic 
and seven had UPSIT scores less than 
the 10th percentile for their age and 
gender. Of the remaining two patients, 
one had a partial loss of the sense of 
taste and the other complained of 
dysosmia and dysgeusia. 

For olfactory deficits, nerther aver- 
age UPSIT score nor average PEA 
score differed significantly between 
patients who had taken zinc and pa- 
tients who had not taken zine (UPSIT, 
P>.10; PEA, P>.15). In individuals 
with olfactory loss, the incidence of 
dysosmia was not significantly differ- 
ent in those taking zinc compared with 
those not taking zine (P>.15). Taste- 
quality identification scores, results of 
LIT and HIT tests, and taste-detec- 
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tion thresholds did not differ signifi- 
cantly between chose taking zine 
and those not taking zinc (P>.80; 
Ps>.10; Ps>.20, respectively). In pa- 
tients reporting identificble, nonstimu- 
lated dysgeusias, various measures of 
gustation including taste-identification 
seores, LIT and HIT scores, and taste- 
detection threshold scor2s did not dif- 
fer significantly between those taking 
zine and those not taking zine (P>.70; 
Ps>.20; Ps >, 10, respectively). 


Thyroid Function Associated With 
Burning Mouth and Dysgeusia 


Thirty-nine patierts reported taking 
levothyroxine at the time of their visit 
to the center. Twenty-‘ive of these 
patients had identifiable causes of their 
sensory disorders (ez, URI), and, in 14 
patients, the causes could not be deter- 
mined. Five patients had BMS. These 
39 patients were more likely to experi- 
ence burning mouth (23.1% vs 8.4%; 
P<.01) and identifiable, ronstimulated 
dysgeusias (20.5% ws 94%, P<.05) 
than were the remamder of the study 
population. Althougn patients taking 
levothyroxine complained of loss of the 
sense of taste more frequently than did 
the other study patients (82.1% vs 
65.6%; P<.05), they scored higher on 
the taste-identificatieon test (89.7% vs 
82.6%; P<.05) and reported the low 
concentration of cafeine as having 
greater intensity as rated on a nine- 
point scale than did the other patients 
(5.0 vs 4.1; P<,05). The ratings of the 
other three taste stimuli at either the 
high or low concentrations did not dif- 
fer significantly between chose taking 
levothyroxine and the rest of the study 
population (Ps>.50). Taste thresholds 
did not differ significantly between 
those taking levothrroxine and the 
rest of the study populatien (Ps>.15). 
The incidence of olfaccory distortion or 
olfactory loss did not differ significant- 
ly between those taking levothyroxine 
and the rest of the study population 
(Ps>.50). 


Dyscsmia Can Be Induced by 
Inhalation of Steam or Warm Air 


Thirteen patients who reported dys- 
osmia noted that steam ar warm air 
(such as that from a beiling pot or from 
a heater vent) could induce the dysos- 
mic sensation. None ef these patients 


had NSD, four had HT, three had 
URI, and six were in the idiopathic 
group. This finding was unexpected, 
since no formal questioning regarding 
this phenomenon was offered either 
orally or in the questionnaire. Because 
of this fact, it is likely that the 
true incidence of this phenomenon is 
higher. 


Current Dysosmia Associated With 
Less Severe Olfactory Dysfunction 


It has been hypothesized that 
strange smell sensations, which often 
occur in conjunction with losses of ol- 
factory function, reflect either degen- 
erative or regenerative changes in the 
olfactory neuroepithelium.*“ To shed 
light on this issue, UPSIT and PEA 
threshold scores of dysosmic patients 
with quantified loss of smell function 
were compared with similar patients 
who had never experienced dysosmia. 
The olfactory function of the former 
group was greater than that of the 
latter group, as indicated by average 
UPSIT and PEA threshold scores (re- 
spective mean UPSIT scores, 19.1+ 
7.5 and 15.9+7.3; P<.001; respective 
mean log PEA values, —2.9+2.4 and 
—1.8+1.8; P<.001). When the olfac- 
tory function of these two groups was 
retested after 6 months or more using 
the UPSIT, the intertest difference 
did not differ significantly (P>.05). 


COMMENT 


A major finding of the present 
study is that chemosensory dysfunc- 
tion impacts on the quality of life of 
patients with these afflictions. Most of 
the study population reported that 
their chemosensory problem influ- 
enced their appetite, body weight, and 
psychological well-being. Although de- 
creases in body weight were demon- 
strated only in patients with BMS, it is 
conceivable that body weight changes 
also occurred in other patient groups, 
since body weight measures were 
based solely on patient report, and 
moderate changes could go undetected 
by our comparison procedure. 

Our observation that most com- 
plaints of the loss of taste sensation 
reflect olfactory rather than gustatory 
dysfunction is in general agreement 
with observations of other studies.“ 
For example, in a report of 171 pa- 
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tients, Goodspeed et al” observed only 
loss of olfactory function in the pa- 
tients who reported loss of the senses 
of smell or taste. Such observations 
emphasize the critical role of olfaction 
in determining the appreciation of fla- 
vor in foods and beverages. Many pa- 
tients fail to distinguish between taste 
and flavor. Since easy-to-use olfactory 
tests are commercially available,*“ 
medical practitioners can easily estab- 
lish the presence and degree of olfac- 
tory dysfunction. In many cases, an 
abnormality in gustatory function, per 
se, can be surmised quickly by asking 
the patient whether he or she can 
detect the sweetness of sugar, the 
sourness of grapefruit juice, the bitter- 
ness of coffee, and the saltiness of 
potato chips. If the answer is affirma- 
tive to these questions, it is unlikely 
that general gustatory dysfunction is 
present.” 

Chemosensory disorders can stem 
from a large number of causes. Howev- 
er, the majority of such disorders re- 
sult from a few causes, namely, URI, 
HT, and NSD. Of these three major 
causes, HT and NSD produce, on the 
average, the greater degree of olfac- 
tory decrement. It is generally as- 
sumed that the primary cause of olfac- 
tory dysfunction in head trauma is a 
shearing of the fila olfactoria at the 
cribriform plate, which eliminates ol- 
factory input to the olfactory bulb.*“ 
Blockage of airflow to the olfactory 
receptors presumably underlies most 
cases of allergic or polyposis-related 
olfactory alterations, although edema 
within the olfactory neuroepithelium 
or changes in the mueus overlying the 
olfactory neuroepithelium may also 
play a role.” Some patients with aller- 
gic rhinitis or polyposis experience an 
improvement in their sense of smell 
with topical or systemie corticoster- 
oid therapy and operative procedures, 
including antrostomy, nasal polypec- 
tomy, maxillary sinusetomy, and tran- 
santral or endoscopic intranasal eth- 
moidectomy.*™ It is generally believed 
that the causative agent in anosmia 
associated with URI is a virus. It is 
likely that the virus destroys the olfac- 
tory neuroepithelium. Viral invasion of 
the central nervous system through 
the olfactory nerves is well estab- 
lished,” and widespread destruction 
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of the olfactory pathway secondary to 
viral infections has been demonstrated 
histopathologically in animals.” 

It is likely that most cases of olfac- 
tory loss stem from damage to the 
olfactory neuroepithelium. Progres- 
sive changes occur in this tissue soon 
after birth, and metaplasia to respira- 
tory epithelium in the olfactory region 
is well documented.” Exposure to 
airborne toxic chemicals, including cig- 
arette smoke, causes widespread alter- 
ations in the olfactory neuroepithelium 
of animals.®® Alterations in the neuro- 
epithelium following environmental in- 
sult likely explain the finding of dose- 
related alterations in olfactory sensi- 
tivity in current and previous cigarette 
smokers’ as well as the effects of 
exposure to low levels of a number of 
airborne chemicals on olfactory func- 
tion.” Notably, rats raised in a patho- 
gen-free environment appear to have 
receptor cells that are relatively long 
lived, suggesting that some of the met- 
abolic and regenerative activity in the 
olfactory neuroepithelium may be in- 
duced by environmental agents.” 

The lack of change in UPSIT scores 
observed on retest of patients with 
olfactory dysfunction appears to be in 
conflict with animal studies that indi- 
cate that the olfactory neuroepithelium 
has a propensity for regeneration.” 
Several hypotheses for this apparent 
discrepancy can be postulated. First, it 
is possible that such regenerative pro- 
cesses are influenced by age-related 
factors and are minimal or nonexistent 
in the age range in which most olfac- 
tory dysfunction occurs.” This could 
explain why relatively young persons 
rarely present to our center with che- 
mosensory dysfunction (eg, in this 
study, only 8% of the patients were 25 
years of age or younger). Second, it is 
conceivable that human beings do not 
enjoy the degree of recovery that oc- 
curs in some other animals when 
marked destruction of the olfactory 
neuroepithelium or fila occurs. Cadav- 
er studies suggest that intercalation of 
respiratory epithelium in the olfactory 
receptor region occurs soon after birth 
and that cumulative destruction of the 
olfactory neuroepithelium develops 
over time.” Third, our patient popula- 
tion may disproportionately represent 
persons with irreversible olfactory 


damage. The average patient in our 
study had been aware of their chemo- 
sensory disorder for approximately 5 
years before evaluation, although con- 
siderable variation in the time from 
onset to our evaluation was present 
among causes, with patients with HT 
being seen, on the average, within 1 
year of the problem onset and patients 
with NSD often having the problem for 
many years. Previous studies of pa- 
tients with head trauma have suggest- 
ed that if recovery were to occur, it 
usually does so within 6 months of the 
injury.” 

It is well known that in the general 
population women have greater olfac- 
tory and gustatory sensitivity than do 
men.” Such differences were also ob- 
served in our patient population. This 
observation is perhaps not surprising 
for the sense of taste, since few pa- 
tients evidenced a gustatory deficit, 
allowing the expected gender differ- 
ence to be expressed. However, this 
finding was unexpected for olfactory 
function, since a majority of the pa- 
tients evidenced at least some loss of 
the sense of smell. One explanation is 
that those factors that damage the 
olfactory system do so to the same 
degree in men and women, indicating 
that gender differences in perception 
are maintained. Another possibility is 
that this difference results from a pro- 
phylactic effect of estrogens on the 
integrity of the olfactory neuroepithe- 
lium in women (eg, from viral or toxic 
insults). In support of this hypothesis, 
postmenopausal women taking conju- 
gated estrogens were disproportion- 
ately underrepresented in our patient 
population, and those with olfactory 
deficits performed significantly better 
on olfactory tests than did their coun- 
terparts who were not taking estro- 
gens. 

The relative rarity of gustatory dys- 
function, compared with olfactory dys- 
function, likely reflects multiple inner- 
vation of the receptive elements (CNs 
VII, IX, and X), which, unlike the 
olfactory fila, appear to be less suscep- 
tible to damage from virus, environ- 
mental pollutants, and accelerative or 
decelerative impact. Although major 
losses of taste function were rare, re- 
ports of taste distortions were not. 
Approximately a third of the patient 
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population complained of dysgeusia, 
and, of these, 43% reported the dys- 
geusia to reflect quality alterations 
likely mediated by the gustatory 
nerves (eg, salty, metallic, bitter, and 
sour). A number of the patients with 
unilateral taste deficits also had dys- 
geusia, a phenomenon noted by oth- 
ers. *™ The high prevalence of dysgeu- 
sia, along with its association with 
depressive illness, suggests that both 
clinical and research efforts should be 
focused on understanding its basis. 

A number of our patients were tak- 
ing medications that conceivably were 
related to the experience of dysgeusia. 
For instance, antidepressant and anx- 
iolytic drug usage was associated with 
dysgeusia, particularly when dysgeu- 
sia was the only chemosensory com- 
plaint. Whether this relationship re- 
flects medication usage or the actual 
disease process cannot be determined 
from the present data. Notably, a 
greater number of dysgeusic patients 
were taking antidepressants prior to 
onset of the condition than after the 
onset of the condition. Several investi- 
gators have reported that some pa- 
tients experiencing distortions of che- 
mosensory function initially present as 
depressed, leading to misidentification 
of the primary disorder.“ This em- 
phasizes the close relationship be- 
tween the experiences of depression 
and chemosensory distortions. 

The use of zinc as a treatment 
for chemosensory dysfunction has 
been controversial.” Because an ini- 
tial, large-scale clinical trial of zinc 
sulfate was conducted single-blind and 
had no time-matched control sub- 
jects,” a double-blind crossover study 
of zine was performed.” The results 


indicated no significant influences of 


zinc on either gustatory or olfactory 
dysfunction. The fact that patients tak- 
ing zine did not have better taste or 
smell function than did the rest of the 
study population in the present study 
is consistent with the conclusion that 
treating patients who do not have 
frank zine deficiency (eg, dialysis pa- 
tients)”” with zine does not improve 
their chemosensory function. It should 
be noted, however, that individuals 


‘who may have benefited from zinc 


therapy would not be in our sample of 
patients. 
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In the present sudy, a number of 
patients who were takirg levothyrox- 
ine reported dysgeusia and burning 
mouth. The results indicated that 
these individuals perform better on 
tests of gustatory fanctien than do the 
remainder of the patient population. 
Numerous reports have been pub- 
lished showing that antithyroid drug 
therapy can produce subjective loss of 
taste sensitivity. ”™ In addition, un- 
treated hypothyroidism of prolonged 
duration and early asymptomatic hy- 
pethyroidism also have been associ- 
ated with taste deficits (specifically, 
bitter and salty qualities) and with 
dysgeusia. ™ In the present study, 
patients taking levethyrexine reported 
the bitter quality as having greater 
taste intensity and demonstrated en- 
hanced taste-identificatien ability, sug- 
gesting that these individuals may be 
experiencing gustatory hypersensitivi- 
ty. This is-consistert with the reported 
conversion from gustatery hyposensi- 
tivity to gustatory hypersensitivity 
when hypethyroid patients were treat- 
ed with thyroid hormones.” 

Additional research is needed to es- 
tablish more definitively a number of 
the observations of this study. Indeed, 
the present research is limited in three 
major ways. First, this work relies on 
historical information that depends on 
patient recollection and accuracy in 
perception as well as on patient will- 
ingness to provide details of such 
events as visits to physicians and use 
of medications. This limitation is par- 
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ticularly important since, on the aver- 
age, patients visited the center several 
years after the onset of the disorder. 
Second, the multiple interacting fac- 
tors in this largely retrospective study 
preclude strong, cause-and-effect in- 
ferences between or among variables. 
Third, largely because of patient man- 
agement and time constraints, not all 
tests were administered to all patients, 
which limited more definitive general- 
izations about some of these relation- 
ships. Despite these limitations, the 
present study elucidates a number of 
important associations relating to che- 
mosensory dysfunction. 

Data from the National Ambulatory 
Medical Care Survey published in the 
late 1970s suggest that, on an annual 
basis, hundreds of thousands of people 
in the United States complain to their 
physicians about a loss of the sense of 
smell or taste. Rarely, however, are 
such complaints objectively assessed." 
This situation is unfortunate for sever- 
al reasons. First, without appropriate 
psychophysical testing, the validity of 
a patient’s complaint cannot be deter- 
mined. For example, many complaints 
of olfactory loss are misinterpreted as 
gustatory loss. Second, many persons 
(particularly in the elderly population) 
who report loss of the sense of smell 
perform as well or better than peers of 
the same age and gender. Informing 
them of this fact is often psychological- 
ly therapeutic. Third, quantitative 
measures are needed for accurate as- 
sessment of the effectiveness of thera- 
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peutic interventions. The efficacy for 
inducing recovery of chemosensory 
function can be determined for such 
procedures as allergy management; 
antibiotic therapy; corticosteroid ther- 
apy; and intranasal surgery for polyps, 
structural abnormalities, and nasal tu- 
mors. Fourth, accurate measurement 
of the senses of smell and taste is 
required for the determination of per- 
manent impairment.” 

The aforementioned data indicate 
that chemosensory disorders are sec- 
ondary to a variety of disease process- 
es. Therefore, olfactory or gustatory 
complaints may serve as important 
presenting symptoms of a disease and 
may assist the physician in developing 
the differential diagnosis. In addition, 
the data imply that treatment of pa- 
tients with these disease processes 
may reduce or alleviate the chemosen- 
sory complaint. Although treatments 
for many chemosensory disorders are 
presently unavailable, the present 
data, in combination with data from 
other such centers, provide insight and 
directions for the medical management 
of patients with these disorders. 
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e Traditionally, the treatment of esopha- 
geal strictures in children has been done 
with mercury bougies in a prograde fashion 
or with Tucker dilators passed along a 
guide wire in a retrograde manner. An alter- 
native approach has used a balloon dilata- 
tion catheter passed over a guide wire pre- 
viously placed under fluoroscopic 
guidance. Over the past 5 years, this tech- 
nique has been used in 43 procedures for 
both discrete and diffuse strictures. The 
interventions were performed in a total of 15 
patientsranging in age from 8 months to 21 
years. in all cases, there was improvement 
cf the preceding symptoms following dilata- 
tion. This report details the experience with 
this technique at Children’s Hospital Medi- 
cal Center, Cincinnati, Ohio, emphasizing 
the indications, contraindications, and po- 
tential complications asseciated with bal- 
loon dilatation of esophageal strictures in 
children. | 
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Ais the traditional approach 
to esophageal strictures has been 
through the use of orally introduced 
rigid dilators or retrograde dilatation 
through a gastrostomy site, advances 
have been made in the use of balloon 
dilatation catheters. Over the past 5 
years, we have used the balloon dilata- 
tion technique to perform 43 esophage- 
al dilatations for discrete and diffuse 
strictures in a total of 15 patients. This 
report details our experience with this 
technique, emphasizing the indica- 
tions, contraindications, and potential 
complications associated with balloon 
dilatation of esophageal strictures in 
children. 


PATIENTS AND METHODS 


Between April 16, 1985, and October 20, 
1989, 15 patients with symptomatic esopha- 
geal strictures underwent balloon dilatation 
by the interventional radiology section.” The 
patients, who ranged in age from 8 months to 
21 years, underwent a total of 42 dilatations. 

These strictures had multiple causes, in- 
cluding previous tracheoesophageal fistula 
repair (in three patients), restrictive Nissen 
fundoplication (in three patients), surgical 
anastomoses (gastric or colonic interposi- 
tion) (in three patients), chronic granuloma- 
tous disease (in two patients), lye ingestion 
(in one patient), gastroesophageal reflux (in 
one patient), epidermolysis bullosa (in one 
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patient), and previous sclerotherapy for var- 
ices (in one patient). The strictures were lo- 
cated in the upper third of the esophagus in 
three patients, in the middle third in three 
patients, and in the distal third in seven pa- 
tients and were noted to bemultiple or long in 
two patients. 

Prior to performance of the balloon dilata- 
tion, all patients had undergone an esophago- 
gram in two projections. In addition, rigid 
esophagoscopy had been performed with bi- 
opsy of any suspicious areas in some patients. 

Patients ingested nothing orally for at 
least 4 hours prior to the performance of the 
procedure. All balloon dilatations were per- 
formed either in the radiology department or 
in the operating room under fluoroscopic con- 
trol. Approximately half of the procedures 
were done under general anesthesia, and 
about half were performed with sedation. 

Following transnasal insertion of a feeding 
tube or directional catheter, nonionic con- 
trast was injected to localize the region of the 
stricture if the stricture was not well mapped 
with the prior esophagogram. Once this had 
been accomplished, a guide wire was placed 
across the stricture into the stomach. A poly- 
ethylene balloon dilating catheter (Gruntzig, 
Medi-tech, Watertown, Mass) was placed 
over the guide wire. Balloon selection was 
determined by the diameter of the normal 
esophagus distal or proximal to the stricture 
(8 to 15 mm), and the length was determined 
by the extent of the stricure. With the bal- 
loon portion of the catheter at the stricture, 
the balloon was slowly inflated with dilute 
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Fig 1.—Esophageal stricture noted on barium esophagogram (left), which responded well to a balloon 
catheter placed across the site of narrowing (right). 


contrast material to specific pressures for 
each balloon; a pressure gauge was used to 
monitor the pressures. The balloon remained 
dilated for 3 to 4 minutes (Fig 1). Following 
completion of the dilatation procedure, the 
patient underwent an esophagogram with 
nonionic contrast media to confirm the integ- 
rity of the esophageal lumen. 

At the conclusion of the procedure, pa- 
tients were observed for fever and chest 
pain. Clear liquids were begun approximate- 
ly 6 hours following the procedure, and the 
diet was advanced as tolerated. Depending 
on the patients’ other underlying medical 
problems, they were discharged 8 to 12 hours 
following completion of the dilatation. 


RESULTS 


In all cases except two, there was 
symptomatic improvement following 
dilatation. No patient required re- 
peated bougienage or surgical inter- 
vention, although some required re- 
peated balloon dilatations. While pa- 
tients with inflammatory strictures 
have required 4.3 dilatations per case, 
those with anastomotic strictures or 
Nissen fundoplications have required 
1.7 dilatations. Specifically, those pa- 


tients with ongoing disease processes 
required repeated dilatations, includ- 
ing chronic granulomatous disease, 
gastroesophageal reflux, and epider- 
molysis bullosa. One failure occurred 
in a patient with a suspected stenosis 
at a Nissen repair site. In actuality, 
the patient was demonstrated to have 
a large para-Nissen hernia resulting in 
compression of the distal esophagus. 
The second failure was noted in a child 
with a previous gastric upswing for 
tracheoesophageal fistula. Although 
stenosis was suspected at the distal 
anastomosis, a membrane or tissue 
flap was noted to be causing the ob- 
struction at the time of dilatation. Only 
one complication occurred in this se- 
ries; this patient suffered submucosal 
dissection of the esophagus with subse- 
quent chest pain following dilatation. 
Conservative management resulted in 
complete resolution. 


COMMENT 


The management of esophageal 
strictures in children and adults tradi- 
tionally has involved the use of either 
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mercury-weighted rubber dilators or 
rigid metallic ones. Although these in- 
struments have been successful in 
most cases over the years, certain 
esophageal strictures have been rela- 
tively resistant to traditional manage- 
ment. In this regard, the technology 
that has been developed for dilatation 
of central and peripheral vascular 
strictures has been adapted for the 
management of strictures in the gas- 
trointestinal tract, specifically esopha- 
geal strictures.” 

In measuring the success or failure 
of any type of method of esophageal 
dilatation, one must consider several 
factors, including efficacy, safety, and 
cost. When referring to efficacy, the 
factors that need to be evaluated are 
ease of dilator use, success in increas- 
ing the diameter of the strictured 
esophagus to the diameter of the larg- 
est dilator used, and the short- and 
long-term relief of symptoms. In con- 
sidering safety, one is actually looking 
at the associated morbidity and mor- 
tality with the act of dilatation. Of 
most concern when performing esoph- 
ageal dilatation is the rate o! postoper- 
ative bleeding and perforation. The 
cost factor as it relates to esophageal 
dilatation has several components. 
While the purchase price of the dilata- 
tion system is certainly impertant, the 
cost to implement and maintain this 
system should also be considered." 

Since the development of balloon 
dilatation as an alternative to conven- 
tional bougienage approximately 10 
years ago,’ there have been multiple 
studies examining the role of this tech- 
nique in the management of esophage- 
al strictures. Most of the studies 
have focused on the adult population, 
and only scattered case reports have 
examined the effectiveness of this 
technique in children."”” 

Radial dilatation using the balloon 
technique is our preferred method for 
management of esophageal strictures. 
Whether this is done as part of a 
fluoroscopic procedure or endoscopical- 
ly depends on the experience of the 
physician performing the procedure, 
although either method may be suc- 
cessful. Lesions that result from a 
single insult tend to respond better to 
this technique than do those that are 
secondary to a prolonged disease pro- 
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Fig 2.— Esophageal dilatation with a mercury-filled dilator produces shearing or tearing forces (left) in 
comparison with the radial force generated during balloon dilatation (right). 


cess, such as ongoing esophagitis sec- 
ondary to gastroesophageal reflux.’ 
Hewever, one should realize that ongo- 
ing esqphagitis does not respond par- 
ticularly well to any type of bougie- 
nage, Because of the presence of ongo- 
ing reflux and subsequent inflamma- 
tion. Balloon dilatation has been suc- 
cessful in the management of 
strictures secondary to caustic or acid 
ingestion, esophageal webs, achalasia, 
anastomotic narrowing following colon 
interposition for esophageal atresia, 
and thermal trauma.’ 

When an esophageal stricture is ex- 
tremely tight or tortuous, the endosco- 
pist is often unable to assess anything 
except the proximal portion of the 
stricture. Using fluoroscopy with con- 
trast, the radiologist is able to assess 
the entire length of the stricture and 
establish its configuration and the sta- 
tus of the distal bewel. A directional 
catheter and guide wire may then be 
used te transverse a stricture site. In 
this situation, balleon dilatation may 
be an extremely effective technique, 
since dilatation may be performed at 
the same time as radiographic assess- 
ment,” 

Balleon. dilatation is believed to be 
between four and seven times as effec- 
tive as bougienage in esophageal dila- 
tation, since balloens apply a radial 
dilating force in camparison with the 
shear er tearing forces generated with 
traditional bougies.* This avoids the 
longitudinal shearing between the mu- 


cosa and submucosa that occurs in 
bougienage (Fig 2). In some situations, 
an extremely thick scar may limit bal- 
loon expansion and a central waist may 
be persistent on fluoroscopy following 
attempted dilatation (Fig 3).*°"” Muco- 
sal disruption generally occurs with 
dilatation, frequently resulting in some 
bleeding. This, however, is not an indi- 
cation to terminate the procedure. 

When using balloon dilatation, the 
maximum diameter for dilatation is 
limited by the size of the catheter, 
which is relatively small, and not by 
the relationship between the pharynx 
or nose and the bougie.*"’ This may be 
extremely important in children. An- 
other advantage of balloon dilatation 
appears to be the diminution in trauma 
caused by this technique. As opposed 
to conventional bougienage, sequential 
increase in bougie size is not needed." 
One only needs to increase balloon size 
to accomplish the desired effect. The 
result may be a longer symptom-free 
interval due to the decreased trauma 
to the esophagus with the additional 
ability to choose balloons of larger 
luminal widths. The effect may be lim- 
ited, however, due to the dense fibro- 
sis in the stenotic area with its altered 
blood supply."*” 

As opposed to conventional bougie- 
nage, balloon dilatation appears to be 
much more comfortable for patients 
when performed under local anesthe- 
sia.” In addition, balloon dilatation ap- 
pears to be associated with a lower 
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Fig 3.—Persistent central waist noted during bal- 
loon dilatation at point of most severe stricture. 


incidence of complications than that of 
conventional bougienage. Using fluo- 
roscopy, nonionic contrast material 
may be injected immediately before 
dilatation to minimize the risk of perfo- 
ration by outlining the course of the 
stricture.” Similarly, nonionic contrast 
material can be injected after dilata- 
tion to identify a potential perforation 
and initiate appropriate therapy as 
early as possible. The literature gener- 
ally accepts perforation rates of up to 
8% with conventional bougienage, 
while balloon dilatation appears to be 
associated with clinically insignificant 
perforations detected radiographically 
in 1.5% of patients and true symptom- 
atic perforations in only 0.3% percent 
of patients.’ 

Although balloon dilstation is an ex- 
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cellent technique in specific circum- 
stances, endoscopy still plays a role in 
the evaluation of esophageal strictures 
in some patients. Prior to balloon dila- 
tation, esophagoscopy may be per- 
formed to directly visualize the region 
of pathologic findings and perform a 
biopsy when appropriate. Endoscopy 
may assist with placement of the bal- 
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loon catheter and guide wire. Follow- 
ing a successful balloon dilatation, 
conventional esophagoscopy may occa- 
sionally be performed to evaluate the 
distal portion of the stricture and the 
distal aspect of the esophagus. 
Bougienage techniques have evolved 
over the last 200 years, while balloon 
dilatation has evolved over the past 10 
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years. Questions abound regarding the 
efficacy and safety of conventional bou- 
gienage in the management of esopha- 
geal strictures. Balloon dilatation 
should be considered the procedure of 
choice for the management of most 
esophageal strictures in children.""”" 
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Mandibular Fractures in the Pediatric Patient 


Michael B. Siegel, MD; Raloh F. Wetmore, MD; William P. Potsic, MD; Steven D. Handler, MD; Lawrence W. C. Tom, MD 


® Seventy-three patients were admitted 
to the Children’s Hospital of Philadelphia 
(Pa) between January 197S9:and June 1989 
with a diagnosis of mandibular fracture. 
Data were obtained throuch a retrospec- 
tive review of these cases. The cases were 
divided into three age groups that re- 
flected the developing structure of the 
mandible and the maturaticn of the denti- 
tion. A trend toward £ greeter number of 
fractures and a predominarce of males is 
shewn with increasing age. Child abuse is 
a relatively frequent cause of fractures 
througheut all groups. Assaciated injuries 
are more common in young children, ex- 
cept in cases where aduse has been doc- 
umentec. The high osteogenic potential of 
the pediatric mandible allowed conserva- 
tive management to be successful in 25% 
of younger patients amd wes responsible 
for a low complication rate overall. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:533-536) 
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Hh trauma in general and man- 
dibular fractures specifically are 
infrequent in the pediatric population. 
The soft, resilient structure of the de- 
veleping mandible and the relatively 
small size of the mandible relative to 
the cranium in infants seems to ac- 
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count for the paucity of fractures.'2 We 
reviewed a series of mandibular frac- 
tures at the Children’s Hospital of 
Philadelphia (Pa) in an attempt to re- 
evaluate our management of these pa- 
tients. 


PATIENTS AND METHODS 


Data for this study were obtained from a 
retrospective review of cases with a diag- 
nosis of mandibular fracture admitted to 
the Children’s Hospital of Philadelphia be- 
tween January 1979 and June 1989. Seven- 
ty-three patients aged 10 months to 18 
years met these criteria and make up the 
basis of our study. The patient data re- 
corded included age at the time of injury, 
mechanism of injury, status of airway, as- 
sociated injuries, radiographic evaluation, 
treatment methods, results, and complica- 
tions. Anatomic location of fractures was 
determined from operative reports and ex- 
amination of radiographs. Patients were 
then divided into three groups. Group A 
consisted of patients from birth to 6 years; 
group B, patients aged 7 through 12 years; 
and group C, patients aged 13 through 18 
years. 


RESULTS 


Of the 73 patients studied, 59 (81% ) 
were male and 14 (19%) were female, a 
ratio of 4.2:1.0. This ratio varied by age 
group, with the ratio 1.5:1.0 in group A 
and increasing to 5.8:1.0 in group C. 

The number of cases was greatest 
for group C, with 34 (47% ) of 73 cases. 
Group B accounted for 24 (33%) of 73 
cases and group A, 15 (20% ) of 73 cases. 

The most common cause of mandib- 
ular fractures in our series was alter- 
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cations. This represented 35% of all 
cases. Fourteen percent of these cases 
were recognized as secondary to child 
abuse. An additional patient was a 
young teenaged wife who was beaten 
by her husband. The distribution of 
abuse cases was evenly spread over the 
three age groups. Motor vehicle acci- 
dents and pedestrians hit by automo- 
biles were the next most common 
causes of mandibular fracture, each 
accounting for 14% of cases. Of the 10 
patients injured as passengers of the 
vehicle, nine were not restrained. Bik- 
ing accidents oceurred in nine cases 
(12% ), and falls from less than 10 feet 
occurred in five other cases. One child 
fell from a third-floor window. Sport- 
ing injuries occurred in five cases, and 
in two cases the cause of the injury 
could not be determined. 

The association between mandibu- 
lar fractures and airway compromise 
is very low in our series. Six patients 
required airway control at initial pre- 
sentation. Five of these patients re- 
quired airway centrol because they 
had lost consciousness; two of these 
patients were in group A and three 
were in group B. Only one patient, who 
was in group C, required airway con- 
trol for obstruction. In this case, intu- 
bation was indicated for soft-tissue 
edema secondary to a neck injury. All 
intubations were performed in the 
emergency department by an anesthe- 
siologist using direct laryngoscopy and 
oral intubation. Tracheotomy or fi- 
beroptic intubation was not necessary 
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Anatomic location of fracture sites by group. 


in any patient in this series. Patients 
in groups A and B required intubation 
in five (13%) of 39 cases as compared 
with one (3% ) of 34 cases in group C. 
Multiple fracture sites were present 
in 53% of patients in group A, 26% of 
patients in group B, and 59% of pa- 
tients in group C. Overall, this is 1.6 
fractures per child in our study. 
Younger children were clearly 
shown to have a higher incidence of 
associated injuries when a mandibular 
fracture was present. In group A, eight 
(53% ) of 15 patients sustained injuries 
in addition to the mandibular fracture, 
including maxillofacial injury, ex- 
tremity fracture, thoracoabdominal 
injury, or intracranial injury. Of these 
eight patients, five had received inju- 
ries severe enough to warrant repair in 
the operating room. These injuries 
were usually treated urgently on the 
night of admission, and the mandible 
was repaired at a later date. Eight 
(33% ) of 24 patients in group B and six 
(17%) of 34 patients in group C had 
associated injuries. The associated in- 
juries in groups B and C were less 


Treatment of Mandibular Fractures 


Treatment 
Procedure No. 
Soft diet 
Intermaxillary fixation (IMF) 
Open reduction and internal 


fixation (ORIF) and IMF 
ORIF 





likely to require surgical intervention 
than were those in group A. In all cases 
where child abuse was confirmed, no 
child had received associated injuries. 

The location of the fracture on the 
mandible varied by age group. An 
analysis of mandible fractures for 
groups A, B, and C are represented in 
the Figure. 

Multiple fractures of the mandible 
were more common in group C (59% ) 
compared with groups A and B (35%). 
Two patients in our study had three 
fractures, and no patient had more 
than three fracture sites. 

Condylar fractures were present in 
multiple fractures of the mandible in 
all but one of the group A patients. In 
group B, condylar fractures were in- 
volved in six (67%) of nine patients. 
The condyle was fractured when mul- 
tiple fractures were present in only 
three (15% ) of 20 patients in group C. 

There were no cervical spine injuries 
in any patient in this series. Cervical 
spine radiographs were obtained in 22 
of 73 cases. 

Broken or loosened teeth were noted 
in eight (53% ) of 15 patients in group 
A, six (25% ) of 24 patients in group B, 
and six (17% ) of 34 patients in group C. 
There were no cases of broken or lost 
teeth that were aspirated. 

One death occurred in this series. In 
this case, a child in group A was an 
unrestrained passenger in a motor ve- 
hicle accident and suffered a lethal ce- 
rebral injury. 

Treatments are listed in the Table. 
In group A, mandible fractures were 
most commonly treated with treat- 
ment 1, accounting for 25.6% of cases. 
Group A patients were treated with 
treatment 2in 20% of cases, treatment 
3 in 13% of cases, and treatment 4 in 
another 13% of cases. One patient re- 
quired an acrylic splint and circum- 
mandibular wire to stabilize the frac- 
ture; another had closed reduction and 
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soft diet alone. One patient had a frac- 
ture stabilized with an arch bar fixed 
across the fracture line, and one pa- 
tient underwent intermaxillary fixa- 
tion and had a Kirschner wire placed. 

In group B, 25% received treatment 
1, 45.8% received treatment 2, and 
16.6% received treatment 3. Braces, 
which were applied before the occur- 
rence of the mandibular fracture, were 
joined using elastic bands in two pa- 
tients. One patient had an arch bar 
placed across the fracture, and one pa- 
tient with an alveolar fracture had an 
interdental splint placed. 

In group C, 73.5% underwent treat- 
ment 2, 17.6% underwent treatment 3, 
and only 2.9% underwent treatment 1. 
One patient had elastic bands placed 
across his braces, and one had open 
reduction and internal fixation and in- 
termaxillary fixation secured with 
elastic bands across his braces. 

All patients in this series were fol- 
lowed up until the intermaxillary fix- 
ation was removed. Assessment of 
complications beyond the time of re- 
moval of the intermaxillary fixation 
was difficult because of poor patient 
follow-up. Long-term complications, 
therefore, could only be assessed if the 
patients reported back to our institu- 
tion. 

The following complications were 
noted. The intermaxillary fixation be- 
came loose, requiring operative repair, 
in three patients. One of these patients 
was in group B, and two others were in 
group C. One patient in group C ad- 
mitted to being involved in an alterca- 
tion when the intermaxillary fixation 
was in place, which probably loosened 
the fixation. One patient in group A 
had a postoperative infection. This pa- 
tient had open reduction and internal 
fixation with a wire, and a sequestrum 
of bone was found at reoperation. This 
same patient had transient airway 
distress immediately after undergoing 
the procedure secondary te oropharyn- 
geal edema; he required placement of a 
nasopharyngeal airway and observa- 
tion in the intensive care unit over- 
night. No cases of malunion or non- 
union were detected. 


COMMENT 


The relatively low incidence of man- 
dibular fractures in children relative 
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to adults is demorstrated in several 
studies.*’ Two large series*’ discussing 
only mandibular f-actures show the 
percentage of these fraetures in chil- 
dren yeunger than 5 years of age to be 
0.23% to 1.25%. The incidence of man- 
dibular fractures is reported by Rowe? 
to be T% in children from birth to 5 
years of age and 5% in children 6 to 11 
years of age. The incidence of mandib- 
ular fractures increases from birth 
through 15 years o age in a gradual 
progression.” Our study confirms 
these results, whise Hall‘ failed to 
show this gradual progression. The 
elasticity of the bores, the short, thick 
condylar head, and the relatively small 
mandible when compared with the cra- 
nium im the infant tend to resist 
fracture.’ Infants also have a thick 
layer of adipose in the soft tissue that 
tends to cushion any impact. In addi- 
tion, McCoy et al* fee] that infants are 
less likely to be expesed to the hazards 
that predispose them to facial frac- 
tures. 

In these 0 to 6 years of age, the brunt 
of the force of a hizh-impact injury, 
such as a motor vehicle accident, is ab- 
sorbed mostly by -he large frontal 
bone, sametimes resulting in the death 
of the ehild. Mandibular fractures in 
infants, therefore, siould be assumed 
to be associated witn additional head 
trauma, unless the mandibular injury 
was caused by a direct blow to the 
mandible. This is also demonstrated in 
a very recent study of all facial 
fractures. 

Males tend to iacur mandibular 
fractures more frequently than do fe- 
males in all age groups.***:'° The per- 
centage of males to females was nearly 
even in infants and was overwhelm- 
ingly dominated by males in the older 
age groups. This trerd is clearly dem- 
onstrated in our stedy as well as in 
others.** The reasoning behind this 
may be explained by the generally 
more aggressive beaavior of males. 
This gender difference is not clearly 
defined in infants end, thus, is re- 
flected in the above statistics. 

In previous studies, the most com- 
mon causal factors for mandibular 
fractures were motor vehicle acci- 
dents''* and falls.'* In our series, the 
most common cause of mandibular 
fractures in children was altercations. 


This represented 35% of all mandibu- 
lar fractures. Gunshot wounds were 
responsible for 4% of mandibular frac- 
tures. One of these cases was self- 
inflicted. Over the last 10 years, the 
apparent trend toward an increase in 
violent crime, gang warfare, and drug- 
related assault in the inner cities of the 
United States may be the reason for 
these findings. 

A most disconcerting statistic is 
that one of 15 patients diagnosed as 
having a mandibular fracture has been 
the victim of abuse. This statistic is 
probably even higher because many 
cases of abuse go undetected. Tate! 
described 78 battered children and 
found facial trauma to be present in 
43.5% of cases. Myall et al'5 demon- 
strated two cases of abuse in 49 cases. 
Leake et al% also confirmed this high 
incidence of cases of child abuse. The 
mouth is often the target of a blow in 
an effort to silence a crying child." In 
our study, the distribution of abused 
children was even across age groups, 
indicating that clinicians should rec- 
ognize that there is the potential find- 
ing of child abuse in older children who 
present with mandibular fractures. 
Child abuse in general is greatest in 
children younger than 3 years of age, 
according to James.'’ As mentioned 
previously, an infant involved in a 
high-impact injury should be exam- 
ined for possible cranial injury associ- 
ated with the mandibular fracture. If 
the injury involves only the mandible, 
the possibility of child abuse should be 
considered. 

Of 10 patients injured as passengers 
in a motor vehicle, nine were not re- 
strained. New laws that mandate the 
use of seatbelts and safety seats for 
children will, it is hoped, decrease the 
incidence of these tragic cases. Al- 
though one child placed within a re- 
straint suffered a mandibular fracture 
in this series, his mandibular fracture 
was not associated with any other in- 
jury. All other children involved in 
motor vehicle accidents who were 
younger than 6 years of age had asso- 
ciated severe injuries, including facial 
fractures, avulsion of a thumb, subdu- 
ral hematoma, and lethal cerebral in- 
jury. 

Although frequently reported, the 
incidence of airway obstruction sec- 
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ondary to mandibular fracture is low. 
No patient in this series suffered air- 
way obstruction because of the man- 
dibular fracture. An airway was 
placed in five patients (7%) because 
they were unconscious at the time of 
arrival in the emergency room. This 
happened exclusively in groups A and 
B. One author states that there should 
be no hesitation to perform a trache- 
otomy in an unconscious child with a 
mandibular fracture.” Rowe? cautions 
that the surgeon should always be 
aware of the high position of the left 
innominate vein if the tracheotomy is 
performed too low in the neck; a high 
tracheotomy risks subglottic or tra- 
cheal stenosis. Our series, in contrast, 
demonstrates the usefulness of intu- 
bation in these cases. We encountered 
no difficulty with this technique. 

The high association of severe injury 
with mandibular fractures in young 
infants again supports the notion that 
the relatively protected mandible is 
fractured only after the cranium and/ 
or the thoracoabdominal cavity are 
injured if the child is exposed to a high 
impact injury from a motor vehicle 
accident or a fall. The one lethal injury 
in our series reinforces this point. 

Cervical spine injuries should al- 
ways be suspected in accidents involv- 
ing fractures of facial bones; appropri- 
ate radiographs should be obtained. 
Our study failed to reveal a cervical 
spine injury in any of our patients. 

The anatomic locations of the frac- 
tures in our study appear to vary with 
age, which is in agreement with the 
results from other studies.*!!'*"’ This 
may be related to the diferent causes 
of trauma, the different stages of de- 
velopment of the mandible, and the 
dentition in each group. Condylar frac- 
tures in group A accounted for 43.4% 
of cases, compared with only 7% of 
cases in group C. While altercations 
were the most common cause in group 
C, motor vehicle accidents were the 
most common cause in group A. The 
increased incidence of condylar frac- 
tures in infants compared with young 
teenagers is in agreement with studies 
by Lehman and Saddawi!! and Ama- 
ratunga.’ , 

The number of mandibular frac- 
tures per patient in our study was 1.6, 
which compares with Hagan and 
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Huelke’s’ statistic of 1.8 fractures per 
patient. They found that blows to the 
chin resulted in the greatest number of 
fractures per patient. These statistics 
emphasize the importance of search- 
ing for a second fracture site in the 
mandible when one site is discovered. 
Condylar fractures are most com- 
monly overlooked, as reported by 
Myall et al." 

Management of mandibular frac- 
tures in the pediatric patient varies as 
the mandible and dentition mature. 
The successful use of intermaxillary 
fixation is dependent on solidly sup- 
ported dentition. Rowe? defined four 
groups that vary with respect to den- 
tition. From birth through age 2 years, 
there is little dentition to immobilize 
the mandible. From ages 2 through 4 
years, the deciduous teeth are well 
formed and can provide support. From 
ages 5 through 8 years, the deciduous 
molars can be used for immobilization, 
while the anterior teeth are in various 
stages of replacement. From ages 7 
through 11 years, the permanent mo- 
lars and incisors can be used for im- 
mobilization. After 11 years of age, the 
dentition will support fixation. The os- 
teogenic potential of the pediatric 
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mandible is very high compared with 
that of adults. This factor combined 
with an increased metabolic rate as- 
sures rapid union in about 3 weeks.’ 
Nonunion or fibrous union is almost 
never seen in pediatric patients. These 
factors also allow for a much greater 
potential to remodel imperfectly re- 
duced fractures.? This is accomplished 
by alveolar bone growth at the time of 
eruption of the permanent teeth.’ In 
light of these properties of the pediat- 
ric mandible, 25.6% of our patients in 
groups A and B could be treated con- 
servatively with a soft diet alone, com- 
pared with 2.9% of patients in group C 
who were managed this way. In groups 
A and B, intermaxillary fixation was 
performed with fixation to the teeth in 
every case but one. This case involved 
a l-year-old child who had an acrylic 
splint and circummandibular wires 
placed for fixation of the mandible 
fracture. Similar statistics were pre- 
sented by Amaratunga.’ 
Complications in our series were 
low, as was demonstrated in other 
studies.'?** An increase in the compli- 
cation rate occurs with a delay in 
treatment.‘ Injury to the condylar car- 
tilage, which is the principal growth 
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center of the mandible, will lead to a 
significant deformity, especially when 
the injury occurs in children younger 
than 6 years of age.” We were unable to 
draw any conclusions with respect to 
complications from our study because 
of insufficient follow-up data. 

In conclusion, we have found man- 
dible fractures in pediatric patients 
occurring more frequently in males 
and in the older age groups. Alterca- 
tions were the most frequent cause of 
these injuries. Child abuse is also a 
relatively frequent cause of these frac- 
tures and should be suspected when an 
infant presents with a mandible frac- 
ture without associated injuries. Air- 
way compromise, while infrequently 
associated with mandibular fractures 
in this study, was successfully man- 
aged with direct laryngoscopy and oral 
intubation in patients who had airway 
obstruction. Our study alse shows that 
more than one anatomic site of man- 
dibular fracture should always be sus- 
pected if one fracture is found. The 
high osteogenic potential of the pedi- 
atric mandible allowed eonservative 
management to be successful in 25% of 
patients and was responsible for the 
low rate of complications. 
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Use of Prophylactic Otic Drops After 


Tympanostomy Tube Insertion 


Hassan H. Ramadan, MD; Toni Tarazi, MD; George M. Zaytoun, MD 


è in a 1-year prospective study, 60 patients 
with chremic serous otitis media underwent 
bilateral tympanocentesis with tube inser- 
tion. Thewight ear was teated with dexapoly- 
spectran (a solution consisting of polymyxin 
B sulfate, neomycin sulfate, sulfonamide, 
anc hydrocortisone) intraoperatively and for 
72 hours afterward, andthe left ear served as 
the control. All patients were followed up at 
weekly intervals for the first month. Five 
(8.2%) out of 60 experimental ears had puru- 
lent etorrhea within the first 14 days after 
Surgery, compared with eight (13.3%) out of 
60 contre! ears. Statistical amalysis showed 
no ditference between the two groups. 

(Arch Otolaryngol Head Neck Surg. 
1991 :117:537) 


hronie serous etitis media is a 

very common problem, mainly in 
children, and tympanecentesis with tube 
insertion is a widely accepted form of 
treatment.’ The incidence of ear dis- 
charge after tympanecentesis and tube 
insertion is reported to be as high as 
34%.° Two recent studies have shown 
that the use of otic Grops, intraoperati- 
vely and postoperatively, decreases the 
incidence of otorrheaafter tympanocen- 
tesis and tube insertion. “ This prospec- 
tive study was designed to determine 
the incidence of oterrhea after tube 
insertion and to verify whether prophy- 
laxis with otic drops 5 worthwhile. 


PATIENTS ANB METHODS 


Between July 1988 and December 1989, we 


performed more than 120 myringotomies for 
the treatment of chroni serous otitis media 
that had been refractor” to at least 12 weeks 
of medical therapy. Patients who were older 
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than 15 years or who had undergone a unilat- 
eral tympanocentesis with no tube insertion 
were excluded from the study. Informed con- 
sent was obtained from the guardians of 72 
patients. Sixty patients completed the 
study. Their ages ranged between 1.5 and 15 
years, with a mean of 4.3 years. There were 
35 boys and 25 girls. Forty procedures were 
performed by the senior staff, while 20 were 
performed by the resident staff. A total of 
120 ears (60 experimental and 60 control) 
were included in the study, with each patient 
serving as his or her own control. All patients 
were questioned regarding a history of ade- 
noid symptoms, adenoidectomy, tympano- 
centesis, or cleft palate repair. 

All patients underwent a bilateral tympan- 
ocentesis with tube insertion. The tympano- 
centesis incision was made in the anteroinfe- 
rior quadrant; the middle ear fluid was aspi- 
rated; the middle ear mucosa was assessed; 
and then a pressure-equalizing tube was in- 
serted. The external auditory canal of each 
patients right ear was treated with 3 drops 
of dexapolyspectran (a solution of polymyxin 
B sulfate, neomycin sulfate, sulfonamide, 
and hydrocortisone). A similar procedure 
was performed on the left ear; however, no 
ear drops were instilled. A grommet tube 
was inserted in 106 ears, and a Goode T tube 
was inserted in 14 ears. All patients agreed 
to instill 3 drops of dexapolyspectran in the 
right ear three times a day for 3 consecutive 
days. The patients were followed up at week- 
ly intervals for the first month. 


RESULTS 


Five (8.3%) out of 60 experimental 
ears had purulent otorrhea within the 
first 14 days of follow up, compared 
with eight (13.3%) out of 60 control 
ears. Statistical analysis showed no 
difference between the two groups, 
meaning that the use of otic drops did 
not affect the incidence of otorrhea 
postoperatively. Thirty-six patients 
(60%) had a history of adenoid symp- 
toms, and 38 (64%) had an adenoidec- 
tomy performed at the time of the 
procedure. Only four patients (6%) had 
previously undergone a tympanocente- 
sis, and seven (12%) had a history of a 
cleft palate. In 31 cases (52%), the 
middle ear mucosa was hypertrophic; 


in 24 (40%), it was normal; and in five 
(8%), there was no documentation. 


COMMENT 


The prophylactic use of etie drops after 
tympanocentesis and tube insertion has — 
been advised in the recent literature.‘ 
Since a number of factors may play a 
significant role in different individuals, 
this prospective study was designed to 
study the effect of prophylactic otic drops 
on ear discharge, while keeping almost all 
other factors constant. To eliminate al- 
most all other variables affecting ear dis- 
charge after tympanocentesis and tube 
insertion, each experimental ear was con- 
trolled by the other ear of the same 
patient. Our results have shown that 
there was no statistical difference be- 
tween the two groups (P=.368). Other 
factors such as age, sex, adenoid symp- 
toms, previous tympanocentesis, status of 
the middle ear mucosa at the time of 
surgery, kind of tube inserted, or wheth- 
er an adenoidectomy was performed were 
not statistically significant. Eighty proce- 
dures were performed by the attending 
staff and 40 by the resident staff; howev- 
er, there was no statistical difference 
between the two groups. 


CONCLUSIONS 


The routine use of prophylactic otic 
drops after tympanocentesis and tube 
insertion does not seem to be indicated. 
However, one should consider individual 
cases, particularly those involving a cleft 
palate or purulent discharge at the time of 
surgery. 
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Tracheal Granulation Tissue 


A Study of Bacteriology 


Bruce H. Matt, MD; Charles M. Myer III, MD; Christopher J. Harrison, MD; 


Shirley F. Reising, PhD; Robin T. Cotton, MD 


e We prospectively examined 19 patients 
(21 laryngotracheal reconstructions) over a 
6-month period to evaluate the bacteriology 
of granulation tissue present at the time of 
Teflon stent removal and at the first laryn- 
goscopy several weeks later. The most fre- 
quently recovered isolates were viridans 
streptococci, Pseudomonas aeruginosa, 
nonhemolytic Streptococcus, and Staphylo- 
coccus aureus. All but one positive culture 
were polymicrobial. The amount of tissue 
did not correlate with the duration of stent- 
ing and the amount of granulation tissue 
and number of organisms decreased after 
stent removal. Further prospective study of 
the most appropriate antimicrobial therapy 
is needed. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:538-541) 


O ne of the problems with tracheoto- 
my tubes and reconstruction sites 
is the formation of granulation tissue 
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in the trachea. When tissue growth 
is exuberant, postoperative bleeding, 
airway obstruction, and, potentially, 
delayed decannulation may ensue. 

Grillo et al’ noted that granulation 
tissue at a suture line was the result 
of nonabsorbable sutures.The authors 
treated such patients with triamcino- 
lone locally to discourage lesion recur- 
rence. All of the patients in their series 
“with open stomas and most with gran- 
ulations at the stenotic site had col- 
onies of Pseudomonas aeruginosa, 
Staphylococcus aureus, and other or- 
ganisms.” Grillo and coworkers did not 
find granulation tissue in any patient 
when 4-0 Vicryl (polyglycolic acid poly- 
mer) was used. Those patients with 
postintubation lesions were most likely 
to develop granulation tissue. In all 
cases antibiotics were administered for 
a brief perioperative course. 

Prescott” found that use of a Silastic 
Swiss roll induced granulation tissue, 
especially at the upper end of the 
stent, but even more granulation 
was induced when a Teflon stent was 
used, despite perioperative antimicro- 
bial therapy. He found that closing the 
stoma within 10 days resulted in no 
granulation tissue. 

Carter and Benjamin’ found granula- 
tion tissue after tracheotomy in chil- 
dren so often as to consider it a routine 
finding. 
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Sasaki et al’ have demonstrated that 
granulation tissue can be a response to 
bacterial infection and that antibacteri- 
al treatment will decrease the inci- 
dence of tracheal granulation. They 
showed that tracheotomies increased 
the amount of damage in the canine 
larynx after endotracheal injury and 
that the damage correlated with an 
increased bacterial count. Additional- 
ly, both systemic antimicrobial agents 
and topical treatment with povidone- 
iodine decreased the bacterial count in 
their study. 

Little et al’ have shown that granu- 
lation tissue in acquired subglottic ste- 
nosis can result from gastroesophageal 
reflux. They found that granulation 
tissue resolved within 4 months of 
instituting antireflux measures. 

This study asks two questions: (1) 
What is the flora of tracheal granula- 
tion tissue at the time of stent removal 
following laryngotracheal reconstruc- 
tion? (2) Does the number of isolates or 
specific type of bacteria correlate with 
prognosis (as measured by amount of 
granulation at repeated endoscopy at 2 
to 3 weeks after stent removal)? 


PATIENTS AND METHODS 
Patients 


Nineteen patients seen at the Department 
of Otolaryngology and Maxillofacial Surgery 
at the Children’s Hospital Medical Center, 


Tracheal Granulation — Matt et al 


` 


Duration 
of Stent, 








5/5 No 91 


6/4/M No 186 


8/5/F Ne 182 
9/20emo /M Ne 43 






10/3/™ No 147 


No» 39 









12/6/M Yes 157 


13/21 mo/F No 189 


Cincinnati, Ohio, with a indwelling Hol- 
inger silver tracheotomy tube wired to a Tef- 
lon (Aboulker) stent in the airway constitut- 
ed the study population. Samples were taken 
of the granulation tissue seen az the time of 
removal of the stent and atarepeated endosco- 
py 2 to 3 weeks later (each fime under general 
anesthesia). 


Table 1.—Patients’ Data 


Gran- 
ulation 
Tissue? Look 
@ Stent 


Second 


Gran- 
Out ulation? 


Yes 56 No 


Not done due 
to severe 
illness 


No growth 


Organisms 


LO, 


At Second 


At First Endoscopy Endoscopy 





Few viridans streptococci, 


few gram-negative 
diplococci 6-lactamase 
negative 


Few Candida albicans; tew 


Yes 105 No 


Yes 265 No 


Many gram-negative 


Yes 270 No 
Yes 60 No 





No 168 Yes 


Yes 57 Yes 


Yes 179 Yes 





Yes 209 Yes 


H parainfluenzae 
14/10/™ Yes 166 No 196 No PS ee 


All patients undergoing laryngotracheal 
reconstruction at Children’s Hospital Medi- 
cal Center also undergo a gastric emptying 
scan and, if deemed necessary by the attend- 
ing surgeon, a barium swallow prior to laryn- 
gotracheal reconstruction. 

Reflux is graded on a qualitative scale 
based on the nuclear medicine gastric empty- 
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Few nonhemolytic 
streptococci; few 


Few viridans streptococci; 
few coagulase-negative 
staphylococci; few 
-hemolytic streptococci 

non-group A 


gram-negative diplococci:; 
-lactamase negative; 
few viridans streptococci; 
few 6-hemolytic 
streptococci non-group 
A; few nonhemolytic 
streptococci 


Moderate Pseudomonas 


aeruginosa 


Few viridans 
streptococci; few 
nonhemolytic 
streptococci; few 
Haemophilus 
segnis 


diplococci; B-lactamase 
negative; moderate 

B-hemolytic streptococci 
non-group A; moderate 
Staphylococcus aureus 





No growth 
Moderate gram-positive 


cocci; moderate 
Micrococcus sp; few 
C albicans; few 


B-hemolytic streptococci 


non-group A 








Few S aureus; few 
Coryne- 
bacterium sp; 
few viridans 
streptococci; few 
Ser-atia 
masacescens; few 
Haemophilus 
influenzae 
8-lactamase 

negative 





















H parainfluenzae; few 
viridans streptococci 










Few viridans 
streptococci, few 
nonhemolytic 
streptococci 
















Few P aeruginosa; 
few Neisseria 
sicca; 
B-lactamase 
positive; few 













(Continued on p 540.) 


ing scan report. During the sean, images are 
taken every 30 seconds for 1 hour. For this 
article, grading was classified as no reflux 
(zero to two episodes in 1 heur) or reflux 
(three or more episodes in 1 hour). 

Patients with reflux were not excluded 
from the study, but their initial laryngotra- 
cheal reconstruction was delayed until their 
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Table 1.—Patient’s Data (cont) 


Gran- 


ulation Day of Second Organiems 
Patient Duration Tissue? Second Look 
No./Age, of Stent, @ Stent Look Gran- At Second 
y/ Sex Reflux d Out (Scope) ulation At First Endoscopy Endoscopy 











Many viridans streptococci; 
few S aureus; few 
Eikenella corrodens; few 
Enterobacter cloacae; 
few nonhemolytic 
streptococci 


Few P aeruginosa; few 
H influenzae; tew 
gram-negative 
diplococci; both 
B-lactamase negative 

Few S aureus; few 
Pseudomonas 
maltophilia; few viridans 
streptococci; few 


15/11/F 


16/1.5/F 


17/2/M 


P aeruginosa 


Few coagulase-negative 
staphylococci; few 
viridans streptococci; few 
P aeruginosa 


18/9/M 


Few P aeruginosa 


Few P aeruginosa; 
few viridans 
streptococci; few 
Micrococcus 


19/19 mo/M 


20° /3/F Few P aeruginosa; 
moderate nonhemolytic 
streptococci; few 


C albicans 


5 


21ł/3/M 


* Same patient as No. 1. 
tSame patient as No. 2. 


reflux was controlled, in the judgment of the 
attending surgeon or consulting gastroenter- 
ologist, or both, either by medical (eg, H, 
blockers such as cimetidine, positioning tech- 
niques, antacids, or a combination of these) 
or surgical (eg, Nissen fundoplication) 
means. 


Methods 


After induction of general anesthesia, the 
stainless steel wires were cut and removed, 
the stent was removed endoscopically, while 
the metal tracheotomy tube was removed, 
and replaced by an appropriately sized plas- 
tic tracheotomy tube. A biopsy of tracheal 
granulation tissue was performed with bron- 
choscopic instruments, then tissue speci- 
mens were placed in a sterile container and 
sent directly to the microbiology laboratory. 

Data recorded included patient’s name and 
age, time of stoma presence, results of cul- 
tures of granulation tissue, time from recon- 
structive procedure, and history of reflux (by 
nuclear medicine imaging for reflux prior to 
reconstructive procedure). 

The tissue specimens were transported to 
the laboratory within 15 minutes, where the 
tissue was dipped in 70% isopropyl alcohol for 
5 seconds, then rinsed twice with 5 mL of 
sterile nonbacteriostatic normal saline. The 


species 


Few P aeruginosa; few 


tissue was mechanically homogenized with a 
small amount of saline necessary to achieve a 
slurry (usually 1 mL of saline). A Gram’s 
staining was performed, and the tissue was 
inoculated onto standard culture media con- 
sisting of 5% sheep blood, chocolate, and 
MacConkey’s agar. Specimens were semi- 
quantified by observing the number of colo- 
nies present in each quadrant of the culture 
plate. In this method, a sterile wire loop was 
used to inoculate one fourth of a plate. The 
loop was resterilized and then dragged 
through the quadrant to streak (inoculate) an 
adjacent quadrant. This process was contin- 
ued until all four quadrants were inoculated. 
Organisms in abundance in the sample 
would, therefore, tend to be present in more 
quadrants. A small population of a particular 
organism would not be seen in other than the 
first or second quadrant. 

Routine interval endoscopy done 2 to 3 
weeks after stent removal included granula- 
tion tissue and sample handling in the same 
manner as above. 

Antimicrobial agents were used in the fol- 
lowing plan: all patients received one fourth 
of the daily cephalothin dose (100 mg/kg per 
day, divided every 6 hours) intravenously at 
time of operation and then for 4 days postop- 
eratively; then cefaclor treatment (40 mg/kg 


540 Arch Otolaryngol Head Neck Surg— Vol 117, May 1991 





S aureus 


per day, divided in three doses) was begun. 
Patients were discharged on a regimen of 
cefaclor (same dose) to achieve a total of 10 
days of antimicrobial therapy. Patients who 
required antimicrobial therapy during the 
period between operations received cefaclor 
whenever possible, unless tħe use of other 
antimicrobials was mandatory (severe infec- 
tions for which cefaclor is not indicated, eg, 
meningitis). 

Additionally, all patients received, via the 
mouth and not the tracheotomy tube, nebu- 
lized dexamethasone sodium phosphate, 1 
mg/kg per day up to a maximum of 20 mg/d 
given in three or four divideddoses from the 
time of stent removal until the second 
endoscopy. 


Analysis of Data 


To determine statistical significance of 
data, a two-tailed paired t test was used. 


RESULTS 


Individual patient data are pre- 
sented in Table 1. Twenty-one laryn- 
gotracheoplasties (19 patients) were 
studied. Surgical intervention was in- 
dividualized as described elsewhere.” 
The stents were used for periods from 
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Eikenetia corrediens 
Enterobacter doacae 
Gram-negativesdiplococa 

Haemophilus imfluenzae 

Haemophilus paraintluemzae 
Haemophilus ssgnis 

Micrococcus saecies 

Neisseria sicca 
Pseudomonasaeruginosa 
Pseudomonasenaltophila 

Serratia marcescens 
Coagulase-necative staphylococci 
Staphwococces aureus 

8-Hemolytic Sireptococeus non-group A 
Nonhemolytic =treptocoeci 

Viridans streptcocci 

Gram-positive socci 


39 to 259 days (average, 118 days; 
median, 115 days). Cnly four patients 
(five operations) had any demonstrable 
reflux. At the time of stent removal, 
biopsy could ke perfermed with micro- 
laryngeal cup forceps in 15 cases (14 
patients) with granuLtion tissue. Only 
six patients had granulation present at 
the second (irterval) endoscopy sever- 
al weeks after stent nemoval. 

The predominant organisms were 
those of normal oral ora (Table 2). In 
16 specimens organsms were found 
that were knewn for pathogenicity in 
the upper earodigestive tract, eg, 
P aeruginosa in nine specimens, 
S aureus in five specmens, non-group 
A B-hemolyte Streptococcus in four 
specimens, Haemophilus parainfluen- 
zae in two specimens, rare Haemophi- 
lus influenzae in two specimens, and 
B-lactamase—produciag Neisseria sicca 
in one specimen. 

Polymicrobal flors was seen in all 
cases but one, wher sufficient tissue 
was present ‘or culturing. The mean 
number of diferent organisms (+SD) 
on the first lo»k was 2.1+1.8 (range, 0 
to 5), while the Scond look it was 
0.9 1.6 (ran e, 0 tos). 

No statistieally significant difference 
in the number of iselates per patient 
between the first and second (interval) 
endoscopies was present (P = .085). 


















1 1 
1 1 
4 4 
1 2 
1 1 2 

1 1 
1 we 1 

1 1 
6 3 9 
1 YE 1 

1 1 
2 Soe 2 
4 1 5 
4 oe 4 
4 2 6 






COMMENT 

Some granulation tissue can be ex- 
pected with any indwelling stent. This 
is true despite the stent being made of 
Teflon, a very inert substance. Granu- 
lation tissue occurred after a brief peri- 
od of stenting, and most of the gran- 
ulation tissue resolved within a 
few weeks after stent removal. The 
amount of granulation did not correlate 
with duration of stenting. Some pa- 
tients with long-term stents had little 
or no granulation, while other patients 
with a short-term stent had abundant 
granulation tissue. 

In any culture of tissue from the 
respiratory tract, especially in the 
presence of a tracheotomy, isolation of 
normal upper respiratory tract flora or 
contaminants from the skin can be 
expected. This study used only aerobic 
cultures because of the difficulty of 
isolating pathogenic anaerobes from a 
contaminated airway with a tracheoto- 
my and long-term foreign body (the 
stent). Despite abundant granulation 
tissue in a minority of cases at the time 
of stent removal, most patients did not 
have granulation at the second (inter- 
val) endoscopy. Those patients who did 
have granulation at the interval endos- 
copy had only small amounts. The type 
of organism did not correlate with the 
amount of granulation tissue at either 
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endoscopy. Although not specifically 
tested, one expects the absence of the 
foreign body (stent) and the use of 
nebulized steroids with an anti-inflam- 
matory effect to decrease the amount 
of granulation tissue. Our findings are 
generally consistent with this premise 
except in one patient (patient 12) with 
florid gastroesophageal reflux. This 
study did not show that the amount of 
granulation correlated with the pres- 
ence or absence of reflux, although 
gastroesophageal reconstruction does 
play a major detrimental role in 
the healing of an operated, stented 
larynx.’ 

The use of antimicrobial agents can 
predispose to the emergence of B-lac- 
tamase-producing species. We did not 
detect any increase in the number of 
isolates with fB-lactamase activity. 
Only one isolate in one patient had 
such a strain. Additionally, the amount 
of granulation associated with this par- 
ticular isolate was minimal. Hence, 
B-lactamase activity was not a problem 
in our study. Also, no neek wound 
infection was seen in the studied 
patients. 

In summary, this study identified 
the microbial flora in patients with a 
stent following laryngotracheal recon- 
struction, indicating no one predomi- 
nant organism. Overall, following 
stent removal, the amount of granula- 
tion tissue decreased. By the second 
(interval) endoscopy, the number of 
isolates decreased, although not by a 
statistically significant amount in this 
study population of 19 patients. Given 
the results of this study, a prospective 
analysis of the appropriate antimicro- 
bial agent to use in the perioperative 
period would be appropriate. 
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Factors Influencing Palatoplasty and 


Pharyngeal Flap Surgery 


Craig W. Senders, MD, Max Fung 


e An experience of 154 patients under- 
going palatoplasty or pharyngeal flap sur- 
gery at the University of California, Davis, 
Medical Center (Sacramento) was retro- 
spectively analyzed. There were 114 
palatoplasties, 37 pharyngeal flaps, and 
three combined palatoplasty and pharyn- 
geal flap procedures performed. Factors 
that could affect postoperative airway 
compromise, as well as those thought to 
influence the number of days hospitalized 
postoperatively, were evaluated using a 
three-way analysis of covariance. Some 
degree of airway compromise occurred in 
24 patients. The duration of mouth-gag 
usage strongly correlated with the inci- 
dence and severity of airway compromise. 
Neither steroids nor antibiotics decreased 
the incidence of respiratory compromise. 
However, steroids were associated with a 
decrease in number of days hospitalized 
(2.7 days vs 4.2 days). The use of intraop- 
erative antibiotics was also associated 
with a shorter hospitalization (3.5 vs 4.0 
days) and with fewer cases of postopera- 
tive fever. The high correlation between 
significant respiratory compromise and 
duration of mouth-gag usage, as well as 
clinical observations, suggests that air- 
way compromise in these patients is due 
to edema of the tongue and related struc- 
tures secondary to ischemia. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:542-545) 


ers factors are thought to 
influence the postoperative 
course of patients undergoing palato- 
plasty and pharyngeal flap surgery. 
These include the use of antibiotics, 
steroids, postoperative monitoring, 
method of postoperative feeding, use 
of mist tents, type and duration of 


mouth-gag usage, and surgical proce- 
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dure and technique, as well as duration 
of surgery. 

A retrospective study analyzing 154 
patients from 1969 through 1986 was 
completed at University of California, 
Davis, Medical Center, Sacramento. 
The purpose was to identify factors 
that all surgeons have within their 
control and that influence the postop- 
erative course of their patients. The 
areas of perioperative management 
that were evaluated were the duration 
of mouth-gag usage, the use of antibi- 
otics, and the use of steroids. 


MATERIALS AND METHODS 


The hospital charts of all patients coded 
as having undergone a surgical procedure 
listed as palatoplasty, revision of palato- 
plasty, pharyngeal flap, or combination of 
palatoplasty and pharyngeal flap were re- 
viewed retrospectively for the period July 1, 
1969, through June 30, 1986. The primary 
reviewer (M.F.) was not involved in the care 
of these patients. Accuracy and reproduc- 
ibility were ensured through random audits 
(by C.W.S.) and by randomly comparing 
results from charts that were reviewed on 
two occasions (20% of all charts reviewed). 

Charts were reviewed and the use of per- 
ioperative antibiotics, perioperative ste- 
roids, and duration of mouth-gag usage 
were noted, as were the patients’ postoper- 
ative temperatures, percentage of mainte- 
nance fluid oral intake, and degree of respi- 
ratory compromise. Postoperative respira- 
tory distress was considered mild if any 
degree of stridor or respiratory compro- 
mise was noted by nursing staff or by phy- 
sicians caring for the patient, and the 
patient was judged not to require intensive 
care unit (ICU) care. Often mild distress 
was transient, occurred while the patient 
was sleeping, and was not confirmed by a 
physician’s note. However, we felt it impor- 
tant to include these patients as they likely 
represent those with the mildest compro- 
mise. We recognize that in other studies 
many of these patients would not have been 
included. If the respiratory compromise re- 
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quired ICU monitoring, it was considered 
moderate, and if the patient required intu- 
bation, it was considered severe. 

The duration of mouth-gag usage was 
considered to occur from the start of sur- 
gery to the completion of surgery, as noted 
by the anesthesia record. This incluced the 
time for injection and waiting for the full 
effect of epinephrine when the mouth gag 
was in place, but not retracted. 

As 14 surgeons were involved, individual 
preferences determined the type of surgical 
procedure, the use of antibiotics, and the 
use of steroids. However, a Dingman mouth 
gag was routinely used by all surgeons. Al- 
though discharge criteria differed slightly, 
patients were considered eligible fer dis- 
charge if they were afebrile (temperature 
less than 37.5°C) for the preceding 24 hours 
and they had taken their calculated main- 
tenance fluid in the preceding 24 hours (100 
mL/kg for first 10 kg plus 50 mL/xg for 
second 10 kg plus 25 mL/kg thereafter). 


RESULTS 


One hundred fifty-four patients who 
underwent either a pharyngeal flap or | 
a palatoplasty were identified. There 
were 114 palatoplasties, 37 pharyngeal 
flaps, and three combined pharyngeal 
flap and palatoplasty surgeries per- 
formed. Of the 154 patients, 130 pa- 
tients had no respiratory compromise, 
10 patients had mild respiratory com- 
promise, 12 patients had moderate res- 
piratory compromise, and two patients 
had severe respiratory compremise 
(Table). 

Among patients undergoing pri- 
mary palatoplasty, 5% had milc res- 
piratory compromise, 5% had moder- 
ate respiratory compromise, and 1% 
had severe respiratory compromise. In 
patients undergoing revision pelato- 
plasty, the incidence of respiratory 
compromise requiring ICU care (mod- 
erate compromise) increased to 11% 
(two of 18 patients). 

Of the 37 patients who underwent 
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No. of Primary 
Degree ot Patients Palatoplasty 
Compromis- (N = 154) (n = 96) 
Nore i. 130 85 
Milc ME 10(6) 5 (5) 
Mogerate _ 12 (8) 5 (5) 
Severe 21) 1 (1) 





*Numbers in parentheses are percentages. 


2h Dmin 


Mouth-Gag Usage, h 


None Mild 
(n=130) 


Airway Compromise Related to Procedure” 





2h 33min 


(n=10) 


Type of Procedure 


eee 


Combined 


Revision Pharyngeal Pharyngeal Flap 
Palatoplasty Flap and Palatoplasty 
(n = 18) (n = 37) (n = 3) 
15 29 1 
1 (6) 3 (8) 1 (33) 
2 (11) 4 (11) 1 (33) 
O 1 (3) 0) 


3h 7min 
2h 45min 





Severe 
(n=2) 


Moderate 
(n=12) 


Respiratory Distress 


Fig 1.—Respalory distress. Presence of and degree of respiratory compromise strongly corre- 
lated with the duration of mouth-gag usage (P < .01). Severe compromise required reintubation. 
Moderate compromise required monitoring in an intensive care unit. Mild compromise was man- 


aged on theard. 


pharyngeal fap surzery, 8% had mild 
respiratory -ompromise, 11% had mod- 
erate respiratory compromise, and 3% 
had severe respiratory compromise. 
Although the frequency of respiratory 
compremise was higher in the pharyn- 
geal flap greupd(22% vs 12%), analysis 
of covarian e (ANCOVA) was not sig- 
nifieant (P > .5) when the effect from 
the duration of mouth-gag usage was 
eliminated. © 

In the greupsof patients who had no 
respiratoryeempromise, the mean du- 
ration of meuwth-gag usage was 2 hours 
10 minutes with a standard deviation 
of 1 hoar 1minutes. In the group with 
mild respmatory compromise, the 
mean durstion of mouth-gag usage 
was 2 hours 33 mmutes with a stan- 
dard deviat.omof 1 nour 26 minutes. In 
the group with mederate respiratory 
compromise; the mean duration of 


mouth-gag usage was 2 hours 45 min- 
utes with a standard deviation of 1 
hour 20 minutes. In the group with se- 
vere respiratory compromise, the 
mean duration of mouth-gag usage 
was 3 hours 7 minutes with a standard 
deviation of 7 minutes (Fig 1). The 
ANCOVA showed mouth-gag duration 
to be a significant predictor of airway 
compromise (P < .01). 

Primary palatoplasties were nor- 
mally performed in patients aged be- 
tween 12 and 24 months. When broken 
into age brackets (12 to 18 months, 19 
to 24 months, 25 to 30 months, 31 to 36 
months, and older than 36 months of 
age), there was no significant (P > .05) 
effect of age on postoperative respira- 
tory compromise (G test of indepen- 
dence). 

There were eight patients with Pi- 
erre-Robin sequence identified, two of 
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Hospital Stay, d 





Steroids 
(n=26) 


No Steroids 
(n=128) 


Fig 2.— Steroids and hospita! stay. The use of 
preoperative steroids (dexamethasone 0.25 to 
0.5 mg/kg) was associated with a shorter 
hospital stay (P < .05). 


whom developed postoperative respi- 
ratory problems. Although the inci- 
dence of respiratory compromise was 
increased in this population (25% vs 
16% ), the G test for independence was 
not significant (P > .05). 

Steroids were given preoperatively 
or intraoperatively (dexamethasone, 
0.25 to 0.50 mg/kg intravenously) to 26 
patients. The ANCOVA did not show 
an effect on respiratory compromise. 
However, steroids were associated 
with a decrease in number af days 
hospitalized (2.7 + 1.0 SD vs 4.2 + 2.3 
SD days) (Fig 2), which was significant 
(P< (5). 

Preoperative or intraoperative anti- 
biotics (penicillin or cephalosporin) 
were given to 39 patients. The use of 
antibiotics was associated with a 
shorter hospital stay (3.5 + 1.7 SD vs 
4.0 + 2.8 SD days). This may be due to 
an increase in oral intake (Fig 3). Ad- 
ditionally, use of antibiotics was also 
associated with fewer cases of postop- 
erative fever (13% vs 21% ), which may 
also promote an earlier discharge (Fig 
4). However, ANCOVA did not show 
that antibiotic treatment had an effect 
(P > .05) on respiratory compromise, 
number of days hospitalized, eral in- 
take, or postoperative fever. 


COMMENT 


Complications from palatoplasty or 
pharyngeal flap surgery are well 
known and include death, malignant 
hyperthermia, feeding difficulties, as- 
piration, prolonged hospitalization, 
pneumonia, bleeding, localized infec- 
tion, postoperative airway compro- 
mise, and sleep apnea.'* In our study, 
there were no complications of death, 
malignant hyperthermia, pneumonia, 
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Fig 3.—Antibiotics and oral intake. The use of preoperative antibiotics was associated with greater 
oral intake, but was not statistically significant (P > .05). 


or blood transfusion. This study fo- 
cused on the effect of mouth-gag dura- 
tion, the use of antibiotics, and the use 
of steroids on the postoperative course, 
airway compromise, and the number 
of postoperative days hospitalized. 

Postoperative respiratory compro- 
mise following palatoplasty or pha- 
ryngeal flap surgery has long been 
recognized.? We found some degree of 
compromise to be relatively common, 
occurring in 24 (16%) of 154 patients 
(Table). Although many of these pa- 
tients (10 of 24 patients) were managed 
comfortably on the ward, over 50% (14 
of 24 patients) required ICU monitor- 
ing. Two patients required reintuba- 
tion, but did not have significant air- 
way compromise at the completion of 
the procedure. However, progressive 
lingual swelling in the first few post- 
operative hours demanded crisis inter- 
vention (Fig 5) averting an airway di- 
saster. The potential serious nature of 
postoperative respiratory obstruction 
makes close observation or electronic 
monitoring mandatory. 

Our criteria for assessing airway 
compromise are admittedly arbitrary 
and subjective. We were liberal in our 
categorization by including all pa- 
tients with any degree of compromise 
as noted by their physician or by 
nurses in patient notes. Often mild 
compromise was only noted by nurses 
and was not confirmed by the physi- 
cian record. Typically, the symptoms 
would resolve on gentle suctioning of 


the oral cavity. Nevertheless, we felt it 
important to include these patients as 
they likely represent patients with the 
mildest compromise. Wray et al,' in a 
smaller study (N = 32) of primary 
palatoplasties, used stricter criteria 
and found that 6% of patients required 
close observation (presumably in an 
ICU) or reintubation. In our study of 
primary palatoplasties (Table), we 
found similar results with 6% (six of 
96) having either moderate or severe 
compromise. Orr et al’ found the inci- 
dence of respiratory compromise, as 
determined by sleep apnea studies 2 to 
3 days postoperatively, to be markedly 
increased after pharyngeal flap sur- 
geries (nine of 10 patients) when com- 
pared with primary palatoplasties 
(one of 10 patients). Although we 
found the frequency of respiratory 
compromise to be higher in our pha- 
ryngeal flap group compared with the 
palatoplasty group (22% vs 12%), 
ANCOVA was not significant (P > .05) 
when the effect from the duration of 
mouth-gag usage was eliminated. 
There were eight patients with Pi- 
erre-Robin sequence. Two of these pa- 
tients developed postoperative respi- 
ratory compromise for an incidence of 
25%. Although this is not statistically 
significant in our study, the hazards of 
performing a palatoplasty or pharyn- 
geal flap surgery are well recognized in 
patients with Pierre-Robin sequence 
and merit special considerations.** We 
delay palatoplasty in these patients 
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Fig 4.—Antibiotics and postoperative fever. 
The use of perioperative antibiotics was asso- 
ciated with fewer cases of postoperative fever 
(temperature greater than 37.5°C) but was not 
statistically significant (P > .05). 


until 18 to 24 months of age, unless the 
mandible has demonstrated catch-up 
growth or the child has a tracheotomy. 

The duration of mouth-gag usage 
correlated most significantly (P < .01) 
with the likelihood of pestoperative 
respiratory difficulties (Fig 1). With a 
longer duration of mouth-gag usage, 
the likelihood of compromise in- 
creased. Schettler* found a similar re- 
sult when he compared children un- 
dergoing any type of cleft operation, 
but did not separate lip from intraoral 
surgeries. In our study, the type of 
surgical repair did not statistically 
correlate with respiratory compro- 
mise. 

The cause of respiratory compro- 
mise after a palatoplasty or pharyn- 
geal flap may include blockage of the 
nasal airway; edema of the palate, 
pharynx, larynx, or tongue: and thick- 
ened secretions or blood residing in the 
pharynx. By definition, as described in 
the “Materials and Methods” section, 
the duration of surgery determined 
the duration of mouth-gagusage. It is 
likely that the duration of surgery af- 
fects local tissue swelling in addition 
to duration of mouth-gag usage. It is 
not possible to determine which fac- 
tors contributed to, or were responsi- 
ble for, the respiratory compromise in 
most of these patients. However, in the 
two cases requiring intubation in our 
series, the major etiologic factor was 
swelling and edema of the tongue, 
which, we feel, is secondary to ische- 
mia induced by the mouth gag (Fig 5). 
Massive lingual edema in a child with 
Pierre-Robin sequence in whom the 
duration of surgery was 4 hours has 
previously been reported by Lee and 
Kingston.‘ 


Palatoplasty— Senders & Fung 














Fig 5.—A 10-y roid Schild with marked 
tongue edema requiring intubation 90 min- 
utes following pharyngea flap surgery that 
lasted 180eminutes. Marked submental swell- 
ing is present. The child was discharged on the 
fifth postoperative day weth nc adverse se- 
quelze. : 


Lingual edema may be caused by lo- 
cal trauma to the tomgue -issue from 
the mouth gag, from ether arterial- or 
venous-induced ischemia or from lym- 
phatie obstruction. As the lingual 
edema in our most severe cases was not 
present immediately after surgery, 
lymphatic obstruction wasmnot likely a 
significant factor. Theneurological lit- 
erature eontains numerous case re- 
ports of pestoperative lingual edema 
after posterior approches to the cer- 
vical spine where the head is flexed 
anteriorly.” In this situation, the 


| 
, 

1. Wray C, Dann J, Holtmann B. A comparison 
of three techniques of palatærhapäy: in-hospital 
morbidity. Cleft Palate J. 1999;16:22-45. 

2. Moore MD, Lawrence WT, PtaE JJ, Trier WC. 
Complications of primary pasatoplasty: a twenty- 
one-year review. Cleft Palafe J. 1938;25:156-162. 

3. Orr WC, Levine NS, Buehanan RT. Effect of 
cleft palate repair and pharyageal flap surgery on 
upper airway obstruction during seep. Plast Re- 
constr Surg. 1987;80:226-232. 

4. Schettler D. Intra- and postaperative com- 
plications in surgical repairvof clefts in infancy. 
J Maxillofac Sury. 1973;1:40444. 


cause has been judged to be venous 
outflow compromise causing venous 
congestion and ischemia due to severe 
flexion of the head anteriorly. As the 
mouth gag can produce significant 
pressure on the tongue, it may produce 
arterial ischemia as well as venous 
outflow compromise. 

Our results, which suggest that the 
duration of surgery correlates with the 
risk for complications, have their 
strongest implications for teaching in- 
stitutions and the surgeon who per- 
forms a procedure infrequently. How- 
ever, even experienced surgeons can- 
not always contro] the length of 
surgical procedure. Although we did 
not evaluate the effect of releasing the 
mouth gag, we feel it reasonable to re- 
lease it periodically in any case that 
might last longer than average, or 
when color changes in the tongue sug- 
gest circulatory compromise. 

In vitro studies show that steroids 
decrease the entire inflammatory pro- 
cess, including edema, capillary dila- 
tation, and leukocyte migration.'’ Phy- 
sicians often administer steroids de- 
spite lack of prospective studies 
demonstrating their efficacy. In this 
study, 26 patients received steroids. 
The ANCOVA did not show steroids to 
be associated with less: respiratory 
compromise. However, as the use of 
steroids was not randomized, conclu- 
sions regarding the efficacy should not 
be drawn. It is highly likely that indi- 
vidual physicians used steroids most 
often in cases where increased respi- 
ratory compromise was more likely. 

Antibiotics are often used following 
palatoplasty or pharyngeal flap sur- 
gery. The benefits of antibiotics in this 
situation have not been documented in 
a prospective study. In a prospective 
study, the use of antibiotics during a 
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tonsillectomy was associated postop- 
eratively with a decrease in pain, fewer 
cases of fever, and with increased oral 
intake postoperatively.'' In our study, 
use of antibiotics was associated with 
increased oral intake (Fig 3), fewer 
postoperative cases of fever (Fig 4), 
and a shorter hospital stay (3.5 vs 4.0 
days). However, ANCOVA did not 
show these trends to be significant. As 
this study was not randomized, one 
should be cautioned against drawing 
conclusions about the possible effect or 
lack of effect of antibioties. 

In summary, this study found some 
degree of respiratory compromise to 
be relatively common following pala- 
toplasty or pharyngeal flap surgery. 
Although severe compromise was in- 
frequent, its progressive and, at times, 
insidious nature requires close obser- 
vation or monitoring of all patients in 
the postoperative period. The duration 
of mouth-gag usage had a strong cor- 
relation with postoperative airway 
compromise. Clinically, the cause in 
the most severe cases was lingual 
edema likely secondary to ischemia. 
Although we did not evaluate the ef- 
fect of releasing the mouth gag, we 
recommend that the mouth gag be re- 
leased periodically durimg surgery 
that might last longer than average, or 
if color changes in the tongue suggest 
circulatory compromise. In this retro- 
spective study, the use of steroids or 
antibiotics was associated with a 
shorter hospital stay. As this was a 
retrospective study, conelusions re- 
garding the use of steroids or antibiot- 
ics should await prospective studies. 
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Clinical Notes 


Cervicofacial Cystic Hygroma 


Patterns of Recurrence and Management of the Difficult Case 


Edward J. Ricciardelli, MD, Mark A. Richardson, MD 


è Cystic hygromas usually present in in- 
fancy or early childhood as compressible 
masses that may rapidly and intermittently 
enlarge. While they may arise in any ana- 
tomic location, hygromas of the head and 
neck are especially difficult to manage 
since enlargement may cause serious se- 
quela such as airway obstruction, feeding 
difficulties, and speech pathology. Com- 
plete extirpation of these lesions is often 
impossible, and recurrence rates are ac- 
cordingly high. We reviewed our 10-year 
experience in treating cervicofacial cystic 
hygromas. Of 34 patients, 21 had lesions 
cephalad to the hyoid and 13 had lesions 
caudal to the hyoid. While none of the 13 
children with infrahyoid lesions demon- 
strated feeding or respiratory difficulties, 
eight of 21 children with suprahyoid in- 
volvement presented with dysphagia or air- 
way compromise. The recurrence rates for 
infrahyoid and suprahyoid lesions were 
15% and 81%, respectively. Those children 
with suprahyoid hygromas also experi- 
enced an increased operative complication 
rate compared with patients with infrahyoid 
involvement. Principles of management for 
suprahyoid and infrahyoid lesions are de- 
scribed, including the specific management 
of lingual, submandibular, parotid, and par- 
otofacial hygromas. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:546-553) 
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ystic hygroma and lymphangioma 
represent a spectrum of lymphat- 
ic malformations and are believed to 
arise from a common congenital block- 
age or arrest of normal development of 
the primordial lymph channels.’* Both 
lesions are characterized by a widely 
heterogeneous collection of endothe- 
lially lined, thin-walled, lymphatic 
cysts, and channels that can vary in 
size from a few millimeters to over 
20 cm. A widely accepted classification 
by Landing and Farber’ categorizes 
these lesions according to the size of 
their vascular spaces: (1) lymphan- 
gioma simplex are composed of a capil- 
larylike lymphatic vasculature; (2) cav- 
ernous lymphangiomas are composed 
of dilated lymphatic channels with one 
or several endothelial layers with or 
without an adventitial layer; (3) cystic 
hygromas or cystic lymphangiomas 
have large multiloculated cysts. Bill 
and Sumner’ have advanced a unifying 
classification by suggesting that cystic 
hygroma and lymphangioma represent 
varying degrees of the same lesion 
whose specific histologic features are 
dependent on the nature of surround- 
ing tissues rather than on any inherent 
biological differences in clinical behav- 
ior. Indeed, all three histologic ele- 
ments are often found within the same 
lesion. We have thus used the term 
cystic hygroma inclusively to repre- 
sent both lymphangiomatous and cys- 
tic histopathologic findings. 
Cystic hygromas typically present 
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as painless masses in newborns or in- 
fants, and may arise in any anatomic 
location. Spontaneous regression is 
rare, and rapid, intermittent enlarge- 
ment occurs secondary to infection or 
trauma.’ Nonsurgical treatment mo- 
dalities such as irradiation or scleros- 
ing agents are ineffective. Surgical in- 
tervention remains the mainstay of 
therapy.” Despite surgical interven- 
tion, recurrent hygromatous enlarge- 
ment remains a significant clinical 
problem. 

For the otolaryngologist-head neck 
surgeon, caring for the pediatric pa- 
tient with cervicofacial cystic hygroma 
poses special challenges. Rapid en- 
largement may precipitate acute and 
unpredictable airway obstruction or 
functional debility. Complete surgical 
eradication may be impossible without 
sacrificing important neurovascular 
structures, and management of recur- 
rent lesions may be diffieult. We have 
reviewed our experience of treating 
pediatric patients with cervicofacial 
cystic hygroma in an attempt to identi- 
fy those clinical features associated 
with prolonged morbidity and recur- 
rence. Exemplary cases are presented 
and their specific management is 
described. 


MATERIALS AND METHODS 


We reviewed the records of 34 patients 
seen with cystic hygroma or lymphangioma 
of the head and neck from 1978 to 1988. All 
patients were seen and treated at the Chil- 
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dren’s Orthopedie Hosptal, Seattle, Wash. 
All patients underwent surgical therapy as 
deñnitive treatment. Excluded from the 
study were those patierts with superficial, 
vesicular, cutaneous lymphangiomas (lym- 
phangiomæcircumscriptam). 

Records were reviewed to determine pa- 
tient age at diagnosis, zhe symptoms, size 
and site of the lesion, the age of the patient at 
the time of treatment, and postsurgical com- 
plication and recurrence rates. Recurrence 
was defined as the presence of a clinically 
detectable eystic mass following surgery or 
reeurrent tongue or floar of mouth swelling. 
Patients with reeurrenee were evaluated to 
determine the time of onset, location, and 
management of the recurrence. 

Patholegic specimens of all patients were 
reviewed for the preseace of hemangioma- 
tous components withim the excised speci- 
men. Lesions were elassified into two 
groups: those lesions demonstrating a prolif- 
eration of eetatie vascular spaces adjacent to 
thin-walled lymphatic evsts or with blood in 
the cystic spaces and those lesions with nei- 
ther vascular proliferation nor cystic hemor- 
rhage. The groups were compared with re- 
spect to recurrence rates. 

Statistical analysis of the effect on recur- 
rence rates of patient age, site and size of 
lesion, and pathologic findings was per- 
formed using multivariant analysis. 


RESULTS 
Patient Statistics 


Of 34 patients studied, 16 were fe- 
male and 18 were male. The mean 
follow up was 3.5 years. Sixteen (47%) 
of 34 of the a ile were diagnosed at 
birth, 63% were diagnosed by the 
age of 6 months, 66% by the age of 
12 months, 75% by 2 years, and 79% by 
3 years. The oldes patient was 14 
years old at the time of diagnosis. 


| 


Site (Table 1) 


Twenty-nine patients had lesions 
presenting in the neek. Of those, eight 
were in the anterior aspect of the neck, 
and eight presentee in the posterior 
aspect of the neck. Thirteen lesions 
involved the submandibular triangle. 
Nine lesions occurred in the floor of 
mouth area, five involved the tongue, 
four involved the face, five occurred in 
the parotid region, and one lesion in- 
velved the supragloztic larynx. Over- 
all, 21 patients had involvement of 
suprahyoid structures. Thirteen le- 
sions were confined to the infrahyoid 
region. Eighteen (43%) of 34 cystic 
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Table 1.—Sites of Involvement 


Site Site 


Suprahyoid 
Infrahyoid 
Multiple sites 


hygromas demonstrated multiple sites 
of involvement. 


Symptoms (Table 2) 


All but two patients presented with 
a compressible mass in the head or 
neck area. In 14 patients the presence 
of a painless mass was the only com- 
plaint. Eighteen patients developed an 
infection with interval size increases 
requiring oral antibiotics. In five pa- 
tients this enlargement was sudden 
due to antecedent upper respiratory 
tract infections and required intrave- 
nous antibiotic therapy. Of the pa- 
tients with enlargement, four had no 
symptoms aside from an enlarging 
mass, two experienced pain, eight had 
dysphagia or increased feeding times, 
and four patients manifested respira- 
tory symptoms. Two of the latter 
group exhibited heroic nocturnal snor- 
ing and subjective sleep apneic spells, 
while two had acute upper airway ob- 
struction requiring tracheostomy. One 
patient presented with a transient up- 
per extremity weakness with no asso- 
ciated cranial neuropathies during an 
episode of hygromatous enlargement. 
The weakness resolved with antibiotic 
therapy and shrinkage of the hygroma, 
and was believed to be secondary to a 
pressure-induced neuropraxia. 

All patients with either feeding diffi- 
culties or respiratory symptoms had 
involvement of suprahyoid structures. 
Three of the five patients with tongue 
involvement had respiratory symp- 
toms, and all five of these patients had 
dysphagia or increased feeding times. 
The two patients requiring tracheoto- 
mies had extensive lesions of the 
tongue. Two patients received gastros- 
tomies for enteral alimentation, and 
both of these patients also had exten- 
sive tongue and floor of mouth lesions. 
Of 16 patients with suprahyoid lesions 
without tongue involvement (those 
with floor of mouth, submandibular, 
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Anterior 
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Table 2.—Presenting Symptoms 
Suprahyoie = Infrahyoid 
(n = 21) (n = 13) 









Painless mass 








only § i 
Pain 2 0 
Enlargement 12 6 
Dysphagia & o 
Upper airway 






obstruction 





parotid, and facial lesions), only three 
(19%) presented with feeding or respi- 
ratory difficulties. These three pa- 
tients all had lesions greater than 6 cm 
on initial examination. 


Treatment and Cemplications 


All patients underwent surgical 
therapy at Children’s Orthopedic Hos- 
pital. The average time from diagnosis 
to surgery was 9.5 manths, with a 
range of 4 weeks to 3 years. There 
were no perioperative mørtalities. 

On review of the aperative reports, 
noted incomplete surgical excision, 
where clinically apparent disease was 
not removed, occurred in eight pa- 
tients. Six of these lesiors involved the 
tongue or floor of mouth. 

The mean hospital stay was 3 days, 
with a range of 1 day to 4 months in a 
patient requiring tracheostomy. Only 
five patients required hospitalization 
for more than 5 days. Four of these 
patients had tongue or floor of mouth 
lesions. 

Where a cervical lesion was excised, 
patients received perioperative antibi- 
otics and postoperative wound drain- 
age. There were five postoperative 
infections, four ef which occurred in 
patients having had an excision of a 
floor of mouth lesion. There were two 
hematomas and one abscess requiring 
drainage. All three of taese complica- 
tions again occurred in suprahyoid 
lesions. 

Of 13 patients with submandibular 
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Table 3.—Recurrence Rates” 








Suprahyoid 17/21 
Infrahyoid 2/13 
Multiple sites 

Single site 





* Recurrence rates were significantly higher for 
suprahyoid and multiple site lesions (P < .0001). 


triangle lesions, six required subman- 
dibular gland excisions due to gland 
involvement. The ramus mandibularis 
was injured in five patients who had 
submandibular hygromas; in two cases 
the injury was complete, and in three 
cases a transient paresis occurred. No 
injuries of the marginal branch oc- 
curred in patients without submandib- 
ular involvement. Two patients devel- 
oped significant but transient tongue 
swelling following excision of a unilat- 
eral submandibular lesion that re- 
quired prolonged intubation for up to 
8 days. One patient had persistent, 
long-term lingual edema following bi- 
lateral submandibular excisions. 

All five patients with tongue in- 
volvement underwent partial glossec- 
tomy, three of which were performed 
with the carbon dioxide laser. One 
patient required tonsillectomy for ex- 
tension of the hygroma into the tonsil- 
lar fossa. Two of these patients re- 
quired tracheostomy for acute airway 
obstruction, and two required gastros- 
tomies because of severe feeding diffi- 
culties. Two patients with tongue in- 
volvement had persistent malocclusion 
at 5-year follow-up associated with 
speech and feeding difficulties. Three 
patients with tongue lesions demon- 
strated persistent obstructive sleep 
symptoms with heroic nocturnal snor- 
ing and enuresis. 


Recurrence (Table 3) 


There were a total of 19 persistent 
or recurrent lesions (56%). Recurrence 
rates correlated with anatomic site 
(P<.0001), with 17 of 19 extraparotid 
suprahyoid lesions recurring. Only two 
of 13 infrahyoid lesions recurred, and 
both of these lesions were noted to be 
incompletely excised at the time of 
surgery. 

Anatomic sites were defined as the 
anterior aspect of the neck, posterior 
aspect of the neck, submandibular tri- 
angle, floor of mouth, tongue, face, and 


parotid gland. Those lesions involving 
more than one anatomic site demon- 
strated a significantly higher recur- 
rence rate compared with those hygro- 
mas involving only one site (P<.0001). 
Fourteen of 15 lesions involving more 
than one site recurred. Five single-site 
hygromas recurred. There was no cor- 
relation of recurrence rates to size of 
the lesion at the time of diagnosis or 
with duration from diagnosis to 
treatment. 

The histologic characteristics were 
reviewed for all cases. Cystic morphol- 
ogy was heterogeneous, even within 
the same lesion. For comparison, the 
lesions were classified into those with 
vascular ectasia or cystic hemorrhage, 
and those without ectasia or hemor- 
rhage. Although some authors” have 
suggested that vascular hygromas be- 
have more aggressively than nonvas- 
cular lesions, we found no correlation 
of the presence of a histologic vascular 
component to recurrence rate, size of 
lesion, or age at diagnosis. 

All recurrences were manifest as 
persistent or recurrent swelling at the 
site of the initial lesion, with the ex- 
ception of one case of extensive facial 
hygroma that recurred in the orbit. 
Five patients required one or more 
procedures to treat the recurrences. 
One patient underwent partial glossec- 
tomy for progressive airway, speech, 
and feeding difficulties. Two patients 
required tonsillectomies for obstruc- 
tive sleep symptoms, and three pa- 
tients had additional excision of sub- 
mandibular hygromas because of 
feeding difficulties. The remaining re- 
currences were managed successfully 
with observation and antibiotics with- 
out functional sequela. 


REPORT OF CASES 


CASE 1.—A 12-month-old male infant was 
evaluated for the management of a massive 


horseshoe cervical hygroma involving the ` 


anterior infrahyoid and suprahyoid cervical 
areas bilaterally. He had experienced steady 
enlargement of the lesion since birth, but had 
been managed successfully with prophylactic 
antibiotics for episodes of lymphangiitis fol- 
lowing upper respiratory tract infections. He 
had an extended feeding time, but no airway 
symptoms. 

Computed tomographic examination 
showed extensive involvement of the neck 
and parotomasseteric areas bilaterally (Fig 
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1). There was extension into the tongue sub- 
stance and onto the epiglottis, but no involve- 
ment of the deep musculature of the tongue 
or endolarynx. 

It was decided that early surgical excision 
was warranted given the extent of the lesion 
and the threat of rapid enlargement with 
possible airway sequela. The patient under- 
went bilateral conservative excision of the 
lesion in both aspects of the neck and bilater- 
al parotidectomies via extended bilateral 
parotidectomy incisions. All important neu- 
rovascular structures were preserved. Each 
nerve was isolated as in a superficial paroti- 
dectomy, with peripheral branches being 
identified with the help of nerve stimulation. 
After nerve dissection, the deep elements of 
the parotid hygroma were removed. Laser 
excisions of the tongue and epiclottic compo- 
nents were also performed. | 

Postoperatively, the patient required en- 
dotracheal intubation for 8 days because of 
severe lingual edema. He was then extu- 
bated but later required partial glossectomy 
for persistent, obstructive tongue swelling. 

The patient’s speech development has pro- 
gressed well over the long term with fermal 
speech therapy. He has persistent hygroma 
over the mental area and in the face as well, 
but this is causing no functional debility. At 
2 years, follow-up computed tomography 
demonstrated involvement of the retro-or- 
bital contents. At this time, he has not devel- 
oped amblyopia or other ophthalmologic im- 
pairment. No surgical therapy is planned for 
the orbital lesion, and the ophthalmologists 
have elected a regimen of close follow-u and 
repeated ophthalmologic examinations. 


Comment 


This patient had extensive, bilateral par- 
otid gland involvement with extension be- 
yond the gland parenchyma into facia. and 
cervical musculature. Special therapeutic 
considerations must be given to children with 
parotid gland involvement. With isolated 
parotid gland hygroma, it is possible to com- 
pletely remove the parotid giand disease 
with preservation of the facial merve, as was 
true in all three of our patients with isolated 
parotid gland hygromas. This is in contrast to 
those lesions that involve facialamusculature 
where complete extirpation is often impossi- 
ble and recurrence is likely. 

Computed tomography and magnetic reso- 
nance imaging are helpful in detineating hy- 
gromas with isolated parotid giand involve- 
ment from those with extension into 
surrounding anatomic structures and facial 
musculature. While computed tomography 
with intravenous contrast adequately dem- 
onstrates the relationship of the hygroma to 
surrounding vessels, magnetic resonance im- 
aging is more valuable in defining the extent 
of involvement with surrounding facial mus- 


Cystic Hygroma—Ricciardelli & Richardson 








a shire és ae - 


Fig 2.—Linaual edema following resection of 
submandibuie eystic hygroma. Patient had uni- 
lateral dissecton and required imtubation for sev- 
eral days pos Dperatively, but edema eventually 
resolved. 


eulature and zland parenchyma.” 

This patt also required prolonged intu- 
bation and »artial glossectomy for persistent 
lingual edemm tollowimm dissection in the sub- 
mandibular space. We found that patients 
with bilateral susmandibular hygromas are 
at risk for develeping postoperative lingual 
edema secosdary to nterruption of lingual 
irmphaties Those peētients with unilateral 
submandibusar lesions will usually resolve 
their edema ever time with steroids and anti- 


bioties {Fig —)As in this case, patients with 
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showing bilateral cervical and parotid gland cystic hygromas. 





Fig 3.—Patient 2 with massive hygromatous involvement of the tongue causing airway obstruction and 
feeding difficulties requiring gastrostomy and tracheostomy. 


bilateral submandibular lesions are at signifi- 
ant risk of developing persistent lingual 
edema. Airway management may mandate 
endotracheal intubation, tracheostomy, or 
partial glossectomy in these cases.. We have 
not found that staging resections of subman- 
dibular triangle hygromas is of benefit in 
reducing lingual edema. In our series, tongue 
swelling has occurred in all patients with 
submandibular involvement after the second 
submandibular gland resection. 

CASE 2.—A 19-month-old female infant 


was referred to our service for evaluation 
and management of a lingual lymphangioma. 
She had been diagnosed wtth a bilateral sub- 
mandibular cystic hygroma involving her 
tongue and floor of mouth at birth. At 
1 month of age, she required tracheostomy 
after developing acute away obstruction 
secondary to cystic enlargement. She also 
underwent a gastrostomy for severe feeding 
difficulties. At 4 months and 18 months of 
age, further excisions of the submandibular 
hygromatous components were performed. 
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Fig 4.—Operative photographs of partial glossectomy by wedge resection (top left and right). Bottom left, center, and right, 
Schematic representation of the same procedure. Resection margins are marked (bottom left). Volar and dorsal flaps are raised, 
and submucosal resection is performed (bottom center). Final result after reduction (bottom right). 


On physical examination, she was found to 
have massive macroglossia with lingual pro- 
trusion outside of the confines of the oral 
cavity (Fig 3). Computed tomographic ex- 
amination demonstrated extension of the hy- 
groma into the floor of the mouth and sublin- 
gual space. 

After preoperative evaluation was com- 
pleted, a submucosal partial glossectomy 
was performed using a three-dimensional re- 
duction technique with dorsal and volar flaps 
(Fig 4). The patient did well postoperatively, 
and was decannulated without difficulty 
4 months after the procedure. She experi- 
enced one episode of mild respiratory dis- 
tress 2 years later secondary to recurrent 


enlargement of the floor of mouth recur- 
rence. This was managed conservatively 
with antibiotics and steroids. 

The patient continues to have obstructive 
sleep symptoms, mild speech pathology, and 
malocclusion 5 years after surgery, but has 
not had further feeding or airway problems 
(Fig 5). 


Comment 


Initial management of lingual cystic hy- 
groma requires anticipation of sudden air- 
way obstruction secondary to rapid cystic 
enlargement. Minimal enlargement can be 
managed successfully with steroids and anti- 
biotics alone, but tracheostomy may be nec- 
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essary before definitive tongue reduction 
surgery is performed. Other preblems to be 
anticipated with lingual involvement are pro- 
longed feeding difficulties, speech delays, 
and long-term malocclusion. 

CASE 3.—A 7-year-old boy was evaluated 
for cystic hygroma of the left submandibular 
region and left tonsil. He had been diagnosed 
at birth and had been followed up conserva- 
tively until his referral to our service. During 
that time, he had experienced several epi- 
sodes of moderate enlargement without 
functional problems. All of these episodes 
were treated successfully with oral antibiot- 
ics. Eight months before our evaluation, 
however, he developed rapid enlargement of 
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Fig 5.—Two-year postoperative result with no 


further lingual reduction pmcedures. Patient had 
continued malocclusion and pathologic speech 
conditions. but was decannulated after partial 
glossectomy. 


the submandibular component, as well as in- 
traoral enlargement -ausing pain and 
dysphagia. | 

He underwent excision of the neck lesion 
through a submandibular epproach. All 
neurovascular structures were preserved, 
altheugh visible cystic datho-ogic features 
were left unreseeted. The intraoral lesion 
was resected incompletely by an extended 
laser tonsillectomy. Postoperatively, there 
was mild lingual edema that resolved with 
steroid and antibiotic therapy. He did well 
without dysphagia or further problems until 
3 years later when he underwent further 
conservative excision fora recarrent floor of 
moath and intraoral lesien causing obstruc- 
tive sleep symptoms. He has kad no further 
enlargement or obstructive symptoms to 
date. 


omment 


The recurrent nature ef this lesion is typi- 


_ cal of suprahyoid lesions. Their higher recur- 


rence rate compared wita infrahyoid lesions 
reflects the difficulty in ompletely extirpat- 
ing floor of aera lisgual disease where 
cys=s are smaller and intricately interwoven 
inte surrounding muscle fibers. Suprahyoid 
lesions also tend to exterd abeve the myelo- 
hyoid muscle inte the fisor of mouth area 
where cemplete extrpation is often 
impossible. 
This case ag 

transient nature 
lateral submandi 


serves to llustrate the 
lingual edema after uni- 
uar excisioms. This is in 
contrast to the edema seen with bilateral 
submandibular excisioss where tongue 
swelling may be persistent. Our impression 
is tħat carbon dioxide laser resection of in- 
traeral hygromas mininezes intraoperative 
bloed loss.and postoperative Ingual edema 
j 
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and pain compared with electrocautery dis- 
section. Although our experience in using the 
carbon dioxide laser for hygroma resection is 
limited, other authors" have related similar 
findings for intraoral procedures. 

CASE 4.—A 16-day-old female neonate 
presented with swelling of her neck, face, 
and tongue. Her gestational history was sig- 
nificant for polyhydramnios through the sev- 
enth month of gestation. She experienced 
feeding difficulties and drooling immediately 
after birth, but had no stridor. 

At 1 month of age, she underwent panen- 
doscopy that revealed lymphangiomatous in- 
volvement of the floor of the mouth and deep 
musculature of the tongue, but no laryngeal 
pathologic features. Extensive infiltration of 
the neck and face was also noted. At 2 months 
of age, she experienced a sudden increase in 
the size of her cervical hygroma, with in- 
creased feeding problems, but no airway ob- 
structive symptoms. This enlargement was 
managed by intravenous antibiotics without 
benefit, and she experienced progressive 
respiratory distress over the ensuing 
48 hours. 

She was subsequently brought to the oper- 
ating room where she underwent right-sided 
subtotal parotidectomy, right-sided subman- 
dibular gland excision, and partial excision of 
her cervical, facial, and floor of mouth lym- 
phangioma. All important neurovascular 
structures were preserved. A tracheostomy 
was performed for airway control. 

She did well postoperatively with signifi- 
cant improvement in her feeding capabilities 
and was decannulated without difficulty be- 
fore discharge and with no further airway 
obstruction. She continued to have signifi- 
cant swelling of the left side of the face, how- 
ever, which was complicated by recurrent 
lymphangitis following upper respiratory 
tract infections. These episodes were all 
treated successfully with oral antibiotics. 

At 1 year of age, an attempt was made to 
reexcise her facial lymphangioma. This exci- 
sion was performed via a cervicofacial suc- 
tion-assisted lipectomy. Postoperatively, 
the patient experienced recurrent facial 
swelling and fevers requiring multiple ad- 
missions to the hospital for intravenous anti- 
bioties and steroids. The acute facial swelling 
slowly improved, but again the patient was 
left with significant left-sided facial asymme- 
try and persistent hygromatous enlarge- 
ment. 

Over the next 2 years, several episodes of 
minor lymphangitis occurred following up- 
per respiratory infections. These were all 
treated successfully with oral antibiotics. 
She underwent two additional excisions of 
the left cheek lymphangioma via intraoral 
approaches to the buccal space. 

Over the ensuing 5 years, the patient has 
been managed conservatively, treating in- 
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termittent enlargements of the hygroma 
with antibiotics. Because of persistent ma- 
croglossia she continues to have severe 
malocclusion. 


Comment 


Extraparotid facial hygremas represent 
another lesion prone to recurrence, As with 
floor of mouth and tongue lesions, intricate 
involvement of millimeter-sized eysts with, 
in this case, muscles of facial expression 
make complete eradication impossible with- 
out radical surgery. This contrasts with par- 
otid gland lesions where complete excision is 
possible with careful facial nerve dissection. 

Previous points on the impertance of early 
airway control with lingual hygromas, and 
the expected long-term feeding and occlu- 
sional problems are again illestrated by this 
case. 


COMMENT 


We reviewed our 10-year experience 
in treating pediatric cervicofacial cys- 
tic hygromas with two goals in mind. 
First, we attempted to define a sub- 
group of patients at significant risk of 
airway obstruction, functional debility, 
surgical complications, and recurrent 
or persistent lesions following surgery. 
Second, we formulated suggestions for 
the management of these difficult pa- 
tients based on our ewn surgical 
experience. 

Demographically, our patients paral- 
leled those studied in other large se- 
ries.’ There was an equal incidence 
of male and female patients, and two 
thirds of the patients were diagnosed 
by the age of 1 year. As with other 
reports, a spongy compressible mass 
diagnosed at birth was the most com- 
mon presenting symptom. All of our 
patients were treated surgically by the 
age of 14 years. 

The site of the lesion was the single 
most important factor in determining 
clinical symptoms, sequela of rapid 
cystic enlargement, treatment compli- 
cations, and recurrence rate. No infra- 
hyoid lesion caused airway or feeding 
difficulties, either at diagnosis or dur- 
ing the preoperative interval. One 
child did have upper extremity weak- 
ness secondary to impingement on the 
brachial plexus. Otherwise, all of these 
children tolerated infectious enlarge- 
ment of their hygroma without se- 
quela, and did not suffer from any 
long-term functional impairments. In 
contrast, those lesions occurring above 
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the hyoid level caused delayed feeding 
or respiratory symptoms in a high 
percentage of patients. This was espe- 
cially true in patients with hygroma- 
tous involvement of the tongue, where 
all patients suffered feeding delays, 
and three developed airway distress. 
Three of the five patients with tongue 
lesions required either tracheostomy 
or gastrostomy for their nutritional or 
airway debility following rapid cystic 
expansion. 

There were no operative complica- 
tions in the 13 patients with infrahyoid 
lesions, with the exception of one mi- 
nor postoperative wound infection that 
was managed successfully with antibi- 
otics. These patients were rapidly re- 
turned to normal diets and activities, 
with only one patient requiring hospi- 
talization for more than 3 days. Eight 
of the 21 patients with suprahyoid 
lesions suffered postoperative compli- 
cations including recurrent hygroma- 
tous infections, neuropraxic cranial 
nerve injury, abscess or hematoma, 
lingual edema, or long-term speech or 
dental disability. Five patients re- 
quired prolonged hospital stays of 
more than 5 days because of airway 
compromise, delays in resuming a nor- 
mal diet, or infection requiring intra- 
venous antibiotics. 

Recurrence rates were also highly 
dependent on the site of the lesion. 
Only two of 13 infrahyoid lesions 
showed recurrent or persistent en- 
largement following surgery. Seven- 
teen of 21 extraparotid lesions re- 
curred above the hyoid level. Several 
patients in this group required re- 
peated surgical intervention or repeat- 
ed hospitalizations to manage recur- 
rent acute cystic enlargement. 

The importance of the site of the 
lesion in predicting clinical and surgical 
difficulties has been documented by 
Emory et al.” In their study of 
37 patients with head and neck cystic 
hygromas, 15 developed airway ob- 
struction or dysphagia. Of these, 
12 patients had floor of mouth hygro- 
mas and five had lingual hygromas. A 
total of 33 excisions were performed in 
14 of these children. Eighteen were 
believed to be grossly incomplete exci- 
sions. Ten patients in this group re- 
quired tracheostomy after rapid cystic 
enlargement with airway obstruction, 





and two required feeding gastrosto- 
mies. The complication rate was signif- 


- icant with five cranial nerve injuries 


and one hypoxic cerebral injury. All 15 
of these patients had residual or recur- 
rent postoperative hygromatous en- 
largement. In contrast, only one of 22 
children without airway obstruction or 
dysphagia had floor of mouth or lingual 
involvement. Only five patients in this 
group suffered a recurrent enlarge- 
ment. In this series, the complication 
rate for these lesions was also signifi- 
cant with six neural injuries in those 
patients without airway or feeding 
symptoms. 

In a review of 160 patients with 
cystic hygroma, 73 of whom had in- 
volvement of the head and neck, Cohen 
and Thompson” also noted that recur- 
rences were most common for supra- 
hyoid, submandibular, and oral areas. 
All patients with suprahyoid lesions in 
their series required two or more 
operations. 

Bill and Sumner’ recognized the in- 
creased incidence of recurrence and 
postoperative complications in patients 
with lesions of the floor of mouth and 
tongue. They noted difficulty in extir- 
pating these lesions in their entirety 
because of the smaller lymphangioma- 
tous channels interwoven between 
muscle fibers of the tongue. The histo- 
logic variety of these lesions and their 
tendency to recur was attributed to 
the effects of surrounding structures, 
rather than to distinct differences in 
biological behavior of lymphangiomas 
vs cystic hygromas. As in our study, 
hygromas involving multiple sites re- 
curred more frequently than did le- 
sions involving a single anatomic site. 

Conservative surgical therapy with 
preservation of all important neuro- 
vascular structures has been the treat- 
ment of choice for cervicofacial cystic 
hygroma.” First, spontaneous regres- 
sion of these lesions is rare, with only a 
few cases being reported in the litera- 
ture.*™ Persistent swelling with rapid, 
intermittent enlargement is the rule. 
Second, adjunctive therapies have met 
with little success in treating cystic 
hygroma. In the past, radiation has 
been used as primary therapy, but 
poor response rates coupled with se- 
vere and frequent complications have 
precluded its use as a therapeutic al- 
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ternative. Aspiration of cysts, in 
some cases, can be an effective tempo- 
rizing measure, but it is not curative. 
Cystic expansion predictably recurs, 
and infection has been reported as a 
frequent complication of this proce- 
dure. “>” Similarly, sclerosing agents 
have similarly been only marginally 
effective in treating these lesions. ”” 
Serious complications have been re- 
ported, and some authors™™ believe 
that subsequent surgical dissection is 
made more difficult becanse of exten- 
sive scarring. Newer sclerosing agents 
such as tetracycline and OK-432 await 
controlled trials to test their therapeu- 
tic effectiveness when compared with 
surgical therapy.” 

Based on our series, those children 
with infrahyoid or posterior cervical 
hygromas do not experence serious 
functional sequela as a result of hygro- 
matous enlargement. In counseling 
parents of children in ths group, the 
physician can expect a low surgical 
complication rate with conservative re- 
section and sparing of important neu- 
rovascular structures. Postoperative 
infection and lingual edema are rare 
when perioperative antibiotics are 
used. Recurrence rates will be low, 
and a single resection may be all that is 
necessary to achieve the goal of mini- 
mal cosmetic deformity. Patients in 
this group recover rapidly with return 
to normal diet and activity in a few 
days. Long-term speech and dental 
sequela are rare. 

Contrastingly, children with supra- 
hyoid, floor of mouth, and tongue le- 
sions present several therapeutic chal- 
lenges. The most dreaded complication 
of rapid cystic enlargement in these 
patients is acute airway obstruction. 
Any child with tongue or floor of 
mouth involvement is at serious risk 
for sudden airway compromise, as is 
illustrated in two of the cases pre- 
sented.” When diagnosed at birth, a 
reasonable approach is to plan early, 
partial resection of the floor of mouth 
lesion coupled with airway control if 
needed. 

The importance of debulking the 
hygromatous tongue has been docu- 
mented by Seashore et al’ and by 
Dingman and Grabb.* As in our series, 
those patients with severe macroglos- 
sia experienced long-tewm pathologic 
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speech conditions and mandibular de- 
formities as well a: acute airway and 
feeding problems. Wedge resection of 
the tongue should be planned as a 
secondary procedu following airway 
and nutritional (gasrostomy) manage- 
ment te avoid or minimize the severity 
of these long-term s=quela. The lingual 
reduction can also be planned to pro- 
mete tracheostomy decannulation. It 
may be necessary to repeat the exci- 
sions in multiple stages as total extir- 
pation is diffieult and residual hygroma 
may enlarge. Perimperative steroids 
and antibiotics are Indicated to reduce 
postoperative lingual edema. 

Children who hawe suprahyoid le- 
sions are-at significant risk of incurring 
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injury to the marginal branch of the 
facial nerve during dissection despite 
attempts to preserve it. This has been 
borne out in our series and in those of 
other authors. Further, postoperative 
recurrent infection and enlargement 
occur more frequently in this group.” 

The above considerations should be 
taken into account when counseling 
parents of children with suprahyoid 
cystic hygroma. The need for early 
airway and nutritional management, 
the increased risks of operation, the 
possible need for multiple surgical pro- 
cedures, and the long-term problems 
of dental and pathologic speech condi- 
tions should be expected in children 
with involvement of suprahyoid 
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Hemifacial Spasm 


Occurrence in Multiple Sclerosis 


Fred F. Telischi, MD; Lawrence R. Grobman, MD; William A. Sheremata, MD; 


Mare Apple, MD; Ram Ayyar, MD 


è We present six patients with hemifacial 
spasm and multiple sclerosis. To our 
knowledge, this association has not been 
described previously in the North American 
literature. Magnetic resonance imaging was 
obtained in all the patients and plaques 
consistent with multiple sclerosis were 
identified. In two patients the plaques were 
seen in the area of the facial nucleus on the 
involved side. We suggest that hemifacial 
spasm can be a manifestation of multiple 
sclerosis. These cases illustrate the utility 
of magnetic resonance imaging in the in- 
vestigation of hemifacial spasm. Our find- 
ings also support a central (nuclear) origin 
in multiple sclerosis associated with hemi- 
facial spasm. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:554-556) 


H emifacial spasm (HFSS) is a chron- 
ic syndrome of intermittent or 
sustained unilateral facial contraction, 
most commonly resulting from an ex- 
tramedullary compression of posterior 
fossa structures by anomalous ectatic 
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blood vessels. Tumors (including 
acoustic neuromas, cholesteatomas, 
and meningiomas) have also been im- 
plicated in producing this clinical pic- 
ture.’ Occasionally HFS is unexplained 
and referred to as “essential” or “idio- 
pathic.” The spasm usually begins in 
the orbicularis oculi muscle and gradu- 
ally spreads downward to include all 
the muscles of facial expression.” 
Spasms may be triggered by emotional 
disturbance and eventually mild facial 
muscle weakness may develop.” In id- 
iopathic cases, long-term recovery 
without treatment is unusual.* Electro- 
myographically (EMG), HFS consists 
of repetitive, brief bursts of high-fre- 
quency motor unit discharges.’ These 
occur irregularly and synkinesis is 
seen in widely separated muscles uni- 
laterally, particularly in the orbicularis 
oris and orbicularis oculi muscles. Syn- 
kinesis commonly is associated with 
HFS.”* 

Multiple sclerosis (MS) is a disease 
of the central nervous system charac- 
terized by relapsing and remitting 
symptoms and signs with evidence of 
disseminated lesions in the brain and 
spinal cord. Plaques of demyelination 
result from focal perivascular accumu- 
lation of lymphocytes and activated 
macrophages.’ The inflammatory pro- 
cess eventually results in the forma- 
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tion of a gliotic scar. Treatment with 
corticotropin or prednisone, which are 
commonly used, stabilize the mem- 
branes." Azathioprine (Imuran) and cy- 
totoxic agents may decrease disease 
progression.” Anticonvulsants such as 
phenytoin (Dilantin) and carbamaze- 
pine (Tegretol) can contro. paroxysmal 
clinical signs such as parexysmal dys- 
tonia and trigeminal neuralgia when 
they occur.” 


REPORT OF CASES 


Hemifacial spasm was seen in six patients 
who were diagnosed as havinz MS. The age 
of the patients ranged from 24 to 43 years, 
four were women and two were men. The 
duration of MS prior to develeping HFS var- 
ied from less than 1 year to 10 years (Fig 1). 
All patients were evaluated by at least two 
neurologists and the diagnosis of clinically 
definite MS was established accepted to diag- 
nostic criteria." 

Four patients consented to EMG study. 
Two patients revealed synkinesis. One pa- 
tient exhibited a longer latency on the side of 
spasm and another showed waveforms more 
typical of myokymia. All magnetic resonance 
imaging (MRI) scans showed multiple areas 
of increased T2 signal scattered throughout 
the white matter of the brain, consistent with 
MS. Two patients had these lesions demon- 
strated in the lower pons on the side of their 
HFS. Treatment with various regimens of 
corticotropin, prednisone, and carbamaze- 
pine resulted in partial or complete relief of 
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tneir spasm. In two patients, the HFS re- 
curved, but to a muca lesser degree than 
originally present. One patient, who had an 
antecedent history of facial myokymia along 
with other findings of MS, had episodes of 
cassic HFS interspesed with myokymia. 
The spasm eventually »esolved but intermit- 
tent myokymia persis'ed. Another patient 
developed HFS severa. years after removal 
of an intracanalicular acoustic neuroma from 
the opposite side. Summaries of two cases 
are presented as examples. 

CASE 1.—A 47-year-old white woman ( pa- 
tient 5, Fig 1) who had@been diagnosed with 
MS 10 years previously presented with fa- 
tigue and decreased ability to walk. Seven 
months after onset of these symptoms 
twitchesbegan intermittently at the left cor- 
ner of her mouth. These increased in fre- 
quency and extent, evelving into recurrent 
Spasms, including all ofthe facial muscles on 
that side. Her MRI revealed multiple areas 
of increased signal in the cerebral white mat- 
ter, as well as a prominent area of increased 
signal in the left lower pons (Fig 2). An EMG 
revealed synkinesis of the left orbicularis 
ocali and orbicularis oris musdes. Treatment 
with corticotropin resuilted in relief of her 
symptoms. Six months later, she developed 
miumal myokymiaon the left-side. 

CASE 2.— Patient 6 Fig 1), a 34-year-old 
white woman, had developed a left facial pa- 
ralysi 10 years previously. Four years after 
that she developed retrebulbar neuritis and 
later, trigeminal neuralzia. Six years later 
retrobulbar neuritis developed on the oppo- 
sit2side and an MRI of ber brain at that time 
shewed multiple white matter lesions consis- 
tert with MS. In addition, an intracanalicular 
accustic neuroma was found on the right and 
removed. Ten years:after she first developed 
the left facial paralysis, intermittent contrac- 
tion of the whole left siee of her face began 
abruptly, and a diagnosis of HFS was made. 
A train MRI at the time revealed a new area 
of increased T2 signal in the left lower pons 
(Fiz 3). Carbamazepine administration re- 
sulted in a prompt and marked reduction of 
her symptoms and she was asymptomatic 1 
moath later. She didnot eonsent to an EMG. 


COMMENT 


A cause for HFS such as a vertebral 
aneurysm or mass ləsion cannot be 
identified in all patients. Until recently 
computed tomographic seanning has 
been the initial radiologic study of 
chaice.* However, we have used MRI 
in patients with HFS to visualize en- 
larged (ectactic) vertebrobasilar ves- 
sels and to identify possible central 
nervous system causes of the HFS. 
Maznetic resonance maging is now 


Years 





Patients 


Fig 1.— Duration of multiple sclerosis in years before developing hemifacial spasm in patients studied. 
Patients 5 and 6 are referred to as cases 1 and 2 inthe “Report of Cases” section. The age range of the 
patients was 23 to 44 years: four of the patients were women and two were men. 





Fig 2.—Magnetic resonance imaging of brain 
stem of patient 5 demonstrates an area of in- 
creased signal in the left lower pons. The arrow 
indicates the area of increased T2 signal in the 
anterior pons. 


established as the modality of choice 
for imaging the MS plaques.” The visu- 
alized lesions are typically scattered 
through the cerebral and brain-stem 
white matter in 90% of patients." The 
presence of lesions support the diagno- 
sis of MS, but is not required for 
diagnosis, since the diagnosis rests on 
clinical grounds. ” 

Anomalous ectatic vessels have been 
implicated as the cause of HFS with 
compression of the seventh nerve at its 
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Fig 3.—Magnetic resonanee imaging of brain 
stem of patient 6 with previous right acoustic 
neuroma who developed left-sided hemifacial 
spasm. The arrow indicates a new area of in- 
creased T2 signal in the left lower pons. 


entrance into the brain stem at the 
lower pons.” Cholesteatomas, acoustic 
neuromas, and other mass lesions, in- 
cluding aneurysms, have also been de- 
scribed as causes of HFS.’ 

In one of our patients, a contralater- 
al intracanalicular acoustic neuroma 
was present. Nishi et al” have report- 
ed a case of HFS occurring.on the side 
opposite an acoustic: eee! but in 
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their case the mass was larger and 
impinging on the brain stem. 

Among the movement disorders in 
the differential diagnosis of HFS, 
facial myokymia is the one most often 
associated with MS." Myokymia con- 
sists of undulations and flickering of 
facial muscles that may occur from the 
frontalis to the platysma. This condi- 
tion is usually unilateral and, unlike 
HFS, involves individual muscle fasci- 
cles rather than entire muscle groups. 
Myokymia is characterized by the ap- 
pearance of rhythmic bursts of a single 
motor unit. When the EMG is recorded 
from more than one site, the dis- 
charges are not synchronized among 
different muscles, or even in the same 
muscle. Synkinesis typically is not 
present.” 

To our knowledge, the occurrence of 
HFS and myokymia in the same pa- 
tient has not been reported previously. 
Auger’ and others have presented evi- 
dence that myokymia and HFS are 
easily distinguished using EMG crite- 
ria, although Horowitz et al ” suggest 
that the two can coexist. 

The origin and mechanism of the 
electrophysiologic activity underlying 
HFS is not yet understood. The most 
common theories include supranuclear 
stimulation, aberrant regeneration, a 
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hyperexcitable facial nerve nucleus, 
and ephaptic spread of the nerve im- 
pulse. Supranuclear and psychogenic 
causes of HFS are not considered valid 
explanations considering numerous 
cases that have been successfully 
treated with surgery and the involun- 
tary nature of HFS.” Explanation of 
HFS by ephaptic transmission (cross- 
talk) was popularized by Gardner.” 
The term comes from ephapse, which 
means to touch or a point of contact. 
This theory states that mass depolar- 
ization occurs in areas where de- 
creased resistance lowers the firing 
threshold in damaged or ischemic 
nerves. Electrophysiologic studies ap- 
pear to disprove ephaptic transmis- 
sion, however, based on intraoperative 
recording in patients undergoing de- 
compression for HFS.” Measurements 
of conduction times showed the cross 
transmission of antidromic activity oc- 
curs central to the site of vascular 
compression of the facial nerve. 
Moller’ proposed an alternative ex- 
planation for HFS. He postulated that 
the root entry zone is damaged and 
becomes a trigger where impulses are 
generated and transmitted orthodro- 
mically as well as antidromically. The 
antidromic impulse would activate fa- 


cial nuclei motor neurons, which in. 
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turn would send impulses down the 
seventh cranial nerve and cause the 
HFS. He labeled this phenomenon as 
the kindling effect. 

Finally, Wartenberg,” Ferguson,” 
ànd others have proposed dysfunction 
and reorganization in the ficial nucleus 
to explain the spasm. 

Our finding of MS plaques in the 
lower pons at the level ef the facial 
nerve nuclei in two patients with HFS 
supports the concept that in some 
cases, such as ours, a mechanism for 
the origin of facial spasm involves the 
facial nucleus directly. In the other 
patients with MS, plaques were found 
in the brain stem as well ss elsewhere 
in the central white matter. Although 
it may not be evidenced by imaging, 
we hypothesize that in M5 with HFS 
the inflammatory lesions associated 
with the central demyelinating process 
probably regularly involves the facial 
nucleus or the proximal portion of the 
facial nerve. 

We have described an association of 
HFS with MS in six patients. We 
suggest that MRI be used in the evalu- 
ation of cases of HFS. Tae MRI will 
identify mass lesions and unusual vas- 
culature as well as other central ner- 
vous system disease such as the 
plaques of MS. 
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Periorbital Hematoma Secondary to 
Sinusitis in a Child 


George H. Zalzal, MD 


è Periorbital abscess secondary to sinus- 
itis is a well-recognized entty in children. 
However, subperiostea hematoma is ex- 
tremely rare and has been reported in only 
four aduit patients. This articie presents the 
case of a 4-year-old gil with sinusitis, pro- 
ptosis, and decreased wisual acuity. Surgical 
exploration of the orbit ævealed the presence 
of a large organizing subperiosteal hema- 
toma that was drained The presence of a 
periorbital hematoma should be suspected in 
patients with acute onset of proptosis and 
findings of a periorbitæ mass and sinusitis 
on computed tomograpnic scan. 

(Arch Otolaryngol Head Neck Surg. 
1991; ye 


eo in children is recognized 
early by the onset ef rhinorrhea, 
fever, and occasional facial pain. Rare- 
ly, complications may oecur and pro- 
gress te form a sulperiesteal abscess 
or, at a later stage, can cause cavern- 
ous sinus thromboss and death.'* The 
most common compacatien of sinusitis 
encountered in children is periorbital 


—— 
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cellulitis or abscess. The treatment of 
cellulitis is with antibiotics and the 
treatment of periorbital abscess is sur- 
gical drainage. Sometimes it may be 
difficult to differentiate between an 
abscess and a cellulitis despite findings 
on computed tomographic (CT) scan 
suggesting the presence of an abscess. 
Ophthalmologic signs relating to vi- 
sion, proptosis, and extraocular motil- 
ity are important factors in determin- 
ing surgical intervention. This case 
presented an interesting diagnostic 


‘problem that persisted even after sur- 


gical intervention. 


REPORT OF ACASE 


A 4-year 7-month-old girl presented to the 
ophthalmologist because of a 3-day history of 


right eye pain and gradual swelling with sud- 


den onset of proptosis and decrease in visual 


‘acuity. There was no history of trauma and 


likewise there was no history of sinusitis. She 


had a mild respiratory infection 1 week prior 


to presentation, but throughout her sickness 
there has been no fever, no rhinorrhea, and 
no intake of antibiotics. She was referred to 
the Children’s National Medical Center, 
Washington, DC, where examination re- 
vealed a well-developed, well-nourished girl, 


who was comfortable, with a normal ear. 


nose, throat, and neck examination and right 
eye pain. Ophthalmologic examination 
showed a visual acuity of 20/50 in the left eye 


and 20/70 in the right eye. There was marked 
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proptosis with lateral and downward dis- 
placement of the right eye. There was severe 
restriction of the extraocular muscles with 
minimal movement in all directions. Mild dif- 
fuse chemosis and injection was present. 
Funduscopic examination showed early optic 
nerve head swelling in the right eye. There 
was also enlargement of the lacrimal gland. 
Results of a complete blood cell count and a 
urinalysis were normal. 

Coronal and axial 5-mm CT sean sections 
through the orbits and sinuses showed opaci- 
fication of the right antrum and most of the 
right ethmoid cells with mucosal swelling. 
The left side was clear. There was a marked 
right-sided proptosis (Fig 1, left) with 
stretching and thinning of the optic nerve, 
some periorbital swelling, and a large mass 
behind the globe oceupying the superior half 
of the orbit. There was some suggestion of 
two separate densities within the mass. The 
mass was compressing the optic nerve and 
superior rectus muscle downward indicating 
it was extraconal. On the suggestion of the 
ophthalmology department that the possibil- 
ity of a pseudotumor or a tumor may exist the 
patient received 4 mg of dexamethasone (De- 
cadron) and she was also given chloramphen- 
icol and oxacillin intravenously. Due to rapid- 
ly progressing eye symptoms, CT findings of 
sinusitis, and a periorbital mass it was elect- 
ed to explore the orbit. 

With the patient under general anesthesia 
and using a 7200-A Hopkins Rod telescope 
(Storz), the right nasal cavity was examined 
and the mucosa and turbinates were found to 
be swollen but there was no evidence of 
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Fig 1.—Preoperative and postoperative computed tomographic scans. Note the reduction in proptosis and removal of bone of 
lamina papyracea on postoperative film. 


drainage or infection. An 18-gauge sinus tro- 
car was used to enter the right maxillary 
sinus, and a thick mucoid material was recov- 
ered. Nasal antral window was performed. A 
curvilinear incision was made midway be- 
tween the dorsum of the nose and the inner 
canthus that included the skin, subcutaneous 
tissue, and periostium. The periostium was 
elevated into the orbit where the lamina pa- 
pyracea bone was encountered and found to 
be normal, At the level of the lamina papyra- 
cea a grayish black material was discovered 
that appeared to be a hematoma and was 
partially removed. The right ethmoid sinus 
was entered and thick mucosa was encoun- 
tered but no pus. A mucosa sample was sent 
for pathologic examination and was found to 
have mild chronic inflammation. Exploration 
of the orbit continued and more clot was re- 
moved. The clot seemed to be organizing on 
the medial posterosuperior orbital wall. Fur- 
ther removal of clots from the organizing 
hematoma resulted in bleeding that was con- 
trolled using bipolar cautery. A portion was 
removed and sent for pathologic examina- 
tion, which was identified as a blood clot. 


Complete removal was abandoned for fear of 


causing more bleeding and injury to vital 
nerve structures. The periostium and skin 
incision were closed and a small drain was left 
in place. Postoperatively the patient was giv- 
en antibiotics and proptosis improved re- 
markably over the next several days (Fig 1, 


right). The patient remained afebrile with 
normal ocular motility. Her visual acuity re- 
turned to its original level. Results of platelet 
count, partial thromboplastin time, pro- 
thrombin time, bleeding time, and sickle cell 
tests were all normal. Culture of the maxil- 
lary sinus aspirate was positive for Branha- 
mella catarrhalis B-lactamase positive. The 
patient was discharged home, with a 10-day 
regimen of amoxicillin trihydrate and clauvu- 
lonic acid (Augmentin). A 2-year follow-up 
visit showed the child to be doing very well, 
with no sequelae. 


COMMENT 


The presentation of this child differs 
from the usual presentation of children 
with periorbital cellulitis by the ab- 
sence of the usual symptoms associ- 
ated with sinusitis. The preoperative 
CT scan, given the opacification of the 
sinuses adjacent to the orbit, raised 
the possibility of an abscess that would 


also go along with the rapid onset of 


ocular symptoms. However, against 
the possibility of an abscess was the 
unusual density of the mass, which was 
greater than what is seen with an 
abscess. Neuroblastoma and rhabdo- 
were unlikely because 
they almost always cause some bone 


myosarcoma 
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erosion that was not present in this 
case. The possibility of leukemic infil- 
trate, lymphoma, or sarcoid existed 
but seemed unlikely given the rapid 
onset of symptoms. Hemorrhage was 
considered, which would have account- 
ed for the rapid onset if a previous 
hemangioma had been present. How- 
ever, because a contrast CT was not 
performed the possibility ofa hemangi- 
oma could not be ruled out 
preoperatively. 

The intraoperative findings of a per- 
iorbital hematoma and pathologic diag- 
nosis of a blood clot rule out the pres- 
ence of any including a 
hemangioma, which still cauld not be 
ruled out radiologically on postopera- 
tive CT scan and magnetic resonance 
imaging. Postoperatively the CT scan 
(Fig 1, right) showed the orbital mass 
to enhance fairly prominently in com- 
parison with normal brain, and the 
amount of enhancement was similar to 
that of the lacrimal gland. The mass 
was much smaller and the proptosis 
has decreased remarkably. No hema- 
toma could be identified and the previ- 
ously described double density to the 
mass was absent. Since it was still 


masses, 
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Fig 2.—Postaperative magnetic resonance imaging films. Note the presence of a mass in the orbit; a complete description is given in 
the text 


unclear as to what this orbital mass 
presented, magnetic resonance imag- 
ing was performed (Fig 2) in sagittal 
and coronal T,, plus protein density, 
and T.-ceronal and axial slices. The 
superior orbital mass was divided into 
twe layers, the most superior of these 
was a very low T, signal and a slightly 
low T, signal. This could represent 
fresh hemorrhage. “he more inferior 
portion of the mass 1ad an intermedi- 
ate signal on both the T, and T, images. 
The signal is similar to that of lacrimal 
gland, although it is slightly more het- 
erogeneous while not having visible 
vascular channels, zhe possibility of 
hemangioma still remained reasonable. 
Inflammatory lesions still could not be 
excluded. The radiolgic findings were 


suggestive of an incemplete removal of 


the periorbital hematoma. This was 


supplemented by a =-year follow-up of 


the patient with no ephthalmologic se- 
quelae. Repeated racliologic investiga- 
tions were suggested, but permission 
was refused by the family. 


Review of the literature showed the 
existence of four subperiosteal orbital 
hematomas secondary to sinusitis.” In 
two of these articles,” the subperios- 
teal hematomas were secondary to 
frontal sinusitis. All reported cases 
were adult patients. Our patient had 
both ethmoid and maxillary sinusitis as 
evidenced by CT scan, with no clinical 
symptoms of sinusitis. The pathogene- 
sis of subperiosteal hematoma has 
been suggested by Harris et al’ as a 
vessel rupture secondary to obstruc- 
tion of blood flow from congestion or 
disruption secondary to infection. This 
would occur secondary to inflammation 
of the sinus mucosa. Acute bleeding 
will cause sudden proptosis and de- 
crease in visual acuity. Although the 
history and clinical findings in our pa- 
tient were compatible with a pseudotu- 
mor of the orbit, the presence of eth- 
moid and maxillary sinusitis on CT 
scan significantly raised the possibility 
of a periorbital abscess. Similar experi- 
ence was reported by Choi et al.’ 
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To my knowledge, this is the first 
article describing periorbital hemato- 
ma secondary to sinusitis in a child. 
The sudden onset and acute progres- 
sion of eye symptoms and the presence 
of sinusitis on CT scan should alert 
the physician to the presence of a 
hematoma. 


I thank George S. Malouf, Sr, MD, and Moham- 
mad S. Jafaar, MD, for their help in the manage- 
ment and follow-up of this patient. 
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PATHOLOGIC QUIZ CASE 1 


David B. Wexler, MD, Ruth Macke, MD, Iowa City, Iowa; Sanford M. Archer, MD, Lexington, Ky 


A 59-year-old white man was evalu- 


-ated for a left submandibular mass of 


approximately 2 months’ duration. 
The patient denied pain and tender- 
ness, and there was no change in the 
mass with eating. He had a strong 
smoking history. He also carried a di- 
agnosis of right groin pull, made by the 
orthopedic consultants after an evalu- 
ation that included roentgenographic 


A 70-year-old man with a long his- 
tory of cigarette and ethanol use was 
admitted for dyspnea, chest pain, re- 
cent hoarseness, and a 4.5-kg weight 
loss. He had noted a throat mass for 2 
years and an enlarging right-sided 
neck mass for 1 year; he had refused 
evaluation. Examination on admission 


studies. 

On physical examination, the pa- 
tient had an approximately 5-cm non- 
tender, firm mass in the left subman- 
dibular region. Function of the ramus 
mandibularis nerve was intact. No cer- 
vical adenopathy was palpable. 

The patient underwent a left sub- 
mandibular gland excision. Postoper- 
atively, persistent complaints of hip 


PATHOLOGIC QUIZ CASE 2 


Robert J. Weil, MD, St Louis, Mo 


showed a large, fungating, ulcerative 
lesion in the right tonsillar pillar that 
extended along the lateral pharyngeal 
wall inferiorly to the epiglottis. There 
was extensive cervical lymphadenopa- 
thy. A computed tomographic scan is 
seen in Fig 1. A biopsy of the mass 
showed fibrosis, inflammation, and ne- 
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pain led to a second series of roentgen- 
ographic studies obtained approxi- 
mately 3 weeks after the original se- 
ries. New, advanced lytic lesions of the 
right pubic ramus and ischial tuberos- 
ity were apparent. 

Photomicrographs of the subman- 
dibular specimen are shown in Figs 1 
and 2. 

What is your diagnosis? 


crosis. Because of complications of a 

myocardial infarction, further workup 

was not performed. Gross and micro- 

scopic findings of the tonsillar mass at 

autopsy are shown in Figs = through 4. 
What is your diagnosis? 
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Pathologic Diagnosis: Adenocarci- 
noma. 

Tumors of the submandibular gland 
comprise an estimated 10% of all sal- 
ivary gland neoplasms.’ While pleo- 
morphic adenoma is the most common 
submandibular tumor, some 40% to 
50% of these masses prove to be ma- 
lignant lesions.'* Adenoid cystic carci- 
nomais generally regarded as the most 
common malignancy of the subman- 
dibular gland. In contrast, adenocarci- 
noma in this region is infrequent, esti- 
mated to represent no more than 15% 
of all submandibular tumors.™ The 
scant data available usually are 
grouped into series that address all 
types of major salivary gland tu- 
mors.'* 

There were no distinguishing fea- 
tures in the presentation of the mass 
that served to distinguish it from more 
indolent tumors such as low-grade mu- 
coepidermoid and pleomorphic ade- 
noma. At the time of the operation, the 
gland was found to be adherent to the 
surrounding soft tissues. Enlarged 
nodes were present, for which a radical 
neck dissection was carried out. On 
histologic examination, these nodes 
contained metastatic adenocarcinoma. 

Adenocarcinomas are epithelial ma- 
lignancies with evidence of glandular 
differentiation. Several subtypes with- 
in this group have been described. The 
current case lacks the specific histo- 
logic features of these defined sub- 
types, but is recognizable as adeno- 
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carcinoma based on its obvious gland 
formation. Figures 1 and 2 show rep- 
resentative regions of tumor. 

Most authorities regard all salivary 
gland adenocarcinomas as high-grade 
malignancies.2> The submandibular 
gland malignancies in general carry a 
poorer prognosis than parotid gland 
tumors of the same histologic type.’ 
Overall, the 5-year survival rate for 
submandibular carcinomas of all types 
is approximately 30% .* The frequency 
of metastases to regional lymph nodes 
is much higher in submandibular ma- 
lignancies than in those of the parotid 
gland. In the series of Spiro et al,‘ the 
presence of an initial palpable cervical 
node was associated with only 9% dis- 
ease-free patients at 5 years. Distant 
metastases are common, reported to be 
on the order of 50%.'° 

Establishing the differential diag- 
nosis between a primary salivary 
gland adenocarcinoma and a distant 
tumor metastatic to the gland can be 
very difficult. The adenocarcinomas 
that have been shown to metastasize to 
the salivary glands most commonly 
are lung, renal, breast, and colorectal 
tumors.‘ Clear cell histologic findings 
should prompt an evaluation for pos- 
sible renal cell carcinoma. Frequently, 
an extensive workup to determine the 
primary site for a metastatic adeno- 
carcinoma is unrewarding. The site of 
origin of metastatic adenocarcinoma 
for approximately 15% of cases re- 
mains elusive even at autopsy.’ 
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Surgical management of the high- 
grade malignancies of the submandib- 
ular gland, including adenocarcinoma, 
includes wide excision of the subman- 
dibular contents and a neck dissection 
if metastatic nodes are present.” Post- 
operative radiation therapy is a useful 
adjunct, especially for control of symp- 
toms in distant disease, eg, bone 
metastases.’ The role of chemotherapy 
in these aggressive salivary gland ma- 
lignancies is under study. A chemo- 
therapy response rate of 50% has been 
reported.® 
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Pathologic Diagnosis: Non-Hodg- 
kin’s lymphoma (NHL) of the palatine 
tonsil, mmunoblastic type. 

At pestmortem examination, there 
was a 3X Zem fungating, necrotic 
mass in the ight tonsillar pillar that 
invaded the lateral pharyngeal wall 
and soft tissues and extended inferi- 
orly to the laæral epiglottis. There was 
extensive involvement of cervical, tho- 
racic, and abdominal lymph nodes and 
vertebral metastases. Microscopic ex- 
amination ~evealed a high-grade, 
large-cell, immunoblastie NHL. 

Malignant lymphomas of Waldey- 
er's ring represent between 15% and 
30% of all head and neck lymphomas 
and nearly one half of all primary ex- 
tranoda! lymphomas of the region.!” 
Other commen extranodal sites in- 
clude the nce and nasopharynx, the 
paranasal sinuses, the orbits, the sal- 
ivary glands and the thyroid.’ 

Within Waldeyer's ring, the tonsil is 
the site most commonly involved by 
lymphema; squamous cell carcinoma, 
however, is <he most common malig- 
nancy of the region.** The majority of 
lymphomas ef Waldeyer’s ring are 
NHLs; Hodgkin’s disease is rare.* In 
about 10% c# all patients with NHLs, 
tonsillar involvement is the initial 
manifestatien.. The mean age of the 
patients is approximately 55 years, 
and men are affected more often than 
women (21 Sore throat and local 
pain, which occur an average of 4 to 6 
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months prior to presentation, are the 
usual symptoms; it is rare for the pa- 
tient to complain of obstruction.‘ Non- 
Hodgkin’s lymphomas are unilateral 
in 85% of patients.* Ulceration, al- 
though common in both squamous cell 
carcinoma and NHL, is found most of- 
ten in the latter.* Constitutional, or 
“B” symptoms (fever, night sweats, 
and weight loss), are rare in NHLs, but 
may be seen more often in tumors of 
the head and neck, particularly when 
disease is advanced.’ In fact, B symp- 
toms are suggestive of more aggressive 
variants, such as immunoblastic lym- 
phoma.’ 

A reasonable level of suspicion must 
be maintained so that biopsy material 
is handled properly. Fresh tissue is 
best and permits the pathologist to 
perform any necessary ancillary 
studies.* Staging of NHLs, particularly 
in light of their tendency for nonse- 
quential spread, should follow well-es- 
tablished protocols, outlined else- 
where.’ 

Prognosis of NHLs is most depen- 
dent on histopathologic characteris- 
tics. Using the working formulation, at 
least 75% of head and neck NHLs are 
diffuse and follow an aggressive 
course.*®” More than half of patients 
with NHLs of Waldeyer’s ring have 
cervical node spread at the time of 
presentation.” Although patients with 
higher-grade and higher-stage malig- 
nancies fare less well, recent studies 


have shown that even these patients 
are surviving longer.**” In one report, 
median survival of patients with 
stages III and IV disease was 50 
months.? 

Treatment of NHLs isnonoperative. 
Patients with localized nodal (stage I) 
and extranodal (I) disease receive ra- 
diotherapy. Patients who fail, usually 
within 2 years, do so in extranodal 
sites.*” Patients with stages II through 
IV receive radiotherapy and chemo- 
therapy. 
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Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to 


the ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be sub- 
mitted in duplicate. Photomicrographs must be clear and can include an outline drawi ny with important structures 
/ labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color trans- 
| parencies (35 mm preferred), Do not submit color prints unless accompanied by original transparencies. Transper- 
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encies should be carefully packaged in a separate container. Please do not submit glass-mounted transparencies or 
the actual glass histology slides. Material for the Resident's Page should be mailed to the Chief Editor. 
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Before prescribing, please consult complete prescribing information of which the following is 
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DESCRIPTION: HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in 
scored white tablets for oral use. 


CONTRAINDICATIONS: HISMANAL is contraindicated in patients with known hypersensitivity 
to astemizole or any of the inactive ingredients. 


PRECAUTIONS: General: Caution should be given to potential anticholinergic (drying) 
effects in patients with lower airway diseases, including asthma. Caution should be used in 
patients with cirrhosis or other liver diseases (See Clinical Pharmacology section). HISMANAL 
does not appear to be dialyzable. Caution should also be used when treating patients with 
renal impairment. 


information for Patients: Patients taking HISMANAL should receive the following 
information and instructions. Antihistamines are prescribed to reduce allergic symptoms. 
Patients should be questioned about pregnancy or lactation before starting HISMANAL therapy, 
since the drug should be used in pregnancy or lactation only if the potential benefit justifies 
the potential risk to fetus or baby (see Pregnancy subsection). Patients should be instructed 

1) to take HISMANAL only as needed, 2) not to exceed the prescribed dose, and 3) to take 
HISMANAL on an empty stomach, e.g., at least 2 hours after a meal. No additional food should 
be taken for at least 1 hour post-dosing. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct sunlight, 
and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has 
not been revealed in rats given 260x the recommended human dose of astemizole for 24 
months, or in mice given 400x the recommended human dose for 18 months. Micronucleus, 
dominant lethal, sister chromatid exchange and Ames tests of astemizole have not revealed 
mutagenic activity. Impairment of fertility was not observed in male or female rats given 200x 
the recommended human dose. 


Pregnancy: Pregnancy Category C: Jeratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended 
human dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x 
the recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed 
in rats or rabbits administered 50x the recommended human dose. There are no adequate and 
well controlled studies in pregnant women. HISMANAL should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. Metabolites may remain in the 
body for as long as 4 months after the end of dosing, calculated on the basis of 6 times the 
terminal half-life (See Clinical Pharmacology section). 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
certain drugs are known to be excreted in human milk, caution should be exercised when 
HISMANAL is administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 
Pediatric Use: Safety and efficacy in children under 12 years of age has not been 
demonstrated. 

ADVERSE REACTIONS: The reported incidences of adverse reactions listed in the following 
table are derived from controlled clinical studies in adults. In these studies the usual 
maintenance dose of HISMANAL® (astemizole) was 10 mg once daily. 


Percent of Patients Reporting 
Controlled Studies* 






















Hismanal Placebo Classical** 
(N= 1630) (N = 1109) (N= 304) 
ADVERSE EVENT % % Sey 


Central Nervous System 


























Drowsiness 7A 6.4 22.0 
Headache 6.7 9.2 3.3 
Fatigue 4.2 1.6 11.8 
Appetite increase 3.9 14 0.0 
Weight increase 3.6 0.7 1.0 
Nervousness 2.1 1.2 0.3 
Dizzy 2.0 18 1.0 
Gastrointestinal System 
Nausea 2.5 2.9 1.3 
Diarrhea 18 2.0 0.7 
Abdominal pain 1.4 1.2 07 
Eye, Ear, Nose, and Throat 
Mouth dry 5.2 3.8 79 
Pharyngitis AS 2.3 0.3 
Conjunctivitis 1.2 1.2 0.7 
Other 
Arthralgia 1.2 1.6 





*Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chiorpheniramine (N= 100); Pheniramine Maleate (N = 47); 
d-Chlorpheniramine (N = 20) 
Adverse reaction information has been obtained from more than 7500 patients in all clinical 
trials. Weight gain has been reported in 3.6% of astemizole treated patients involved in 
controlled studies, with an average treatment duration of 53 days. In 46 of the 59 patients 
for whom actual weight gain data was available, the average weight gain was 3.2 kg. 
Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, 
edema, epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. Marketing 
experiences include isolated cases of convulsions. A causal relationship with HISMANAL has 
not been established. 


OVERDOSAGE: In the event of overdosage, supportive measures including gastric lavage and 
emesis should be employed. Cases of overdose have been reported from foreign marketing 
experience. Although overdoses of up to 500 mg have been reported with no ill effects, cases 
of serious ventricular arrhythmias, including Torsades de pointes, following overdoses of 
greater than 200 mg have been reported. Patients should be carefully observed and ECG 
monitoring is recommended in cases of suspected overdose. An appropriate antiarrhythmic 
treatment may be needed. HISMANAL does not appear to be dialyzable. Care should be taken 
not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION section. Oral LDso 
values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, the 
oral LD5 was 905 mg/kg in males and 1235 mg/kg in females. 


NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 
Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 
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It's called a win-win situation and, best of ail, it's 
operated by the most experienced provider of 
physician information: the American Medical 
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For information on the Service, contact your co- 
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at 1-800-677-NCVS. 
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VoSol nc 
(hydrocortisone and, 
acetic acid otic solution, USP) 


vosot 


(acetic acid otic solution, USP) 


Description: VOSoL (acetic acid otic solution, USP) is a solution of 
acetic acid (2%), in a propylene glycol vehicle containing propylene 
glycol diacetate (3%), benzethonium chloride (0.02%), and sodium 
acetate (0.015%). 

VOSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 
C.,HO., with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 





Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 


11,17,21-trinydroxy-,(11)-. 


VōSoL and V6SoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 

Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VOSoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 

Indications and Usage: VOSoL — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 

VöSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 

Contraindications: Hypersensitivity to any of the ingredients. 
VOSoL HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 

Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 

Adverse Reactions: Stinging or burning may be noted occasionally, 
local irritation has occurred very rarely. 

Dosage and Administration: Carefully remove all cerumen and 
debris to allow VOSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VOSoL or 
VOSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VOSoL or VoSoL HC 
every 4 to 6 hours. The wick may be removed after 24 hours but the 
patient should continue to instill 5 drops of VOSoL 3 or 4 times daily 
thereafter, for as long as indicated. 

How Supplied: VOSoL Otic Solution, in 15 mL (NDC 0037-3611-10) 
and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
bottles. 

VoSoL HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
bottle (NDC 0037-3811-12). 

Storage: Store at room temperature; avoid excessive heat. Keep 





container tightly closed. Rev. 5/89 
Distributed by 
WALLACE LABORATORIES 
Division of 


CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humaco, Puerto Rico 00661 


The Midwest Ear Foundation 





Research ! Education 


Tissue Bank 


OTOLOGIC LASERS FOR THE 90's 


This laser symposium provides the attending surgeons 
detailed exposure to all laser systems presently used for 
otologic microsurgery. The faculty assembles for the first 
time those otologists who have pioneered Argon, KTP, and 
CO, laser techniques. This symposium stresses laser 
stapedotomy, laser stapedectomy revision, as well as la- 
ser applications for tympanoplasty and otoneurologic 
techniques (example: tumor ablation neurectomy, tissue 
welding). Participants will attend lectures, panel discus- 
sions, and then gain hands-on laboratory experience to 
personally compare the advantages and disadvantages of 
each laser system. Finally, the panelists will discuss the 
future of otologic lasers for the 90's. 


FACULTY 


S. George Lesinski, M.D. 
T. Manford McGee, M.D. 
Allan J. Nissen, M.D. 
Mansfield F.W. Smith, M.D. 


Jean-Bernard Causse, M.D. 
Stuart G. Gherini, M.D. 
Karl L. Horn, M.D. 

Jack M. Kartush, M.D. 


Registration Fee: Lecture: $475.00 
Laboratory: $350.00 


DATE: June 21-22, 1991 in Cincinnati, Ohio 


For further information, contact: 
Terry Reis, R.N. 

Midwest Ear Foundation 

629 Oak Street, Suite 201 
Cincinnati, Ohio 45206 
513-961-7174 


Sponsored by the Midwest Ear Foundation and Bethesda 
Hospital, Cincinnati 

@ 14 hours CME credits (Category I) 

@ Meets requirements of the ASLM&S 

@ Follows guidelines of the AAO-HNS laser committee 
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CLASSIFIED INFORMATION 


Regular Classified 1 Time 3 times 

| or more* 
Cost per word $1.60 $1.45 
Minimum ad: 20 words per issue 


‘In onder to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three ormore issues. 


Classified Display 1 Time 3 times 

| or more 
Full page $588 $542 
Two-thirds page — 504 463 
One-half page 444 409 
One-third page 353 324 
One-sixth page 235 216 
Column inch 65 55 


Minimum display ad: one column inch 

12-time and 24-time rates available on request. 
Clesing Date | 

The 25th of the second month prior to the issue 
cate. Example: The November issue closes 


September 25th. No ads can be cancelled after 
the closingsdate. 


Send all copy, correspondence, production 
materials and payments to: 


ARCHIVES 
F 


Oo 
Otolaryngology- 
Head & Neck 
Surgery 
Classified Department 


P.O. Box 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 


800-237-9851 @ 813-443-7666 
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Professional Opportunities 


ALASKA: OTO to join two-physician general 
surgery partnership. Expanding medical communi- 
ty has a strang need for OTO services. Full support 
of medical staff. Modern, well-equipped, 36-bed 
hospital. Allequipment provided. Practice located in 
Palmer, less than one hour from Anchorage. Com- 
munity of 44,000 represents Alaska’s most appeal- 
ing living environment. Access to shopping, dining, 
and culturalamenities — not to mention some of the 
worls's most breathtaking scenery. Competitive 
first-year income guarantee. Send your CV or call: 
Bryan Bassett, Jackson and Coker, Inc., 115 Perime- 
ter Center Place, Suite 380 10558, Atlanta, GA 
30346. Telephone: (800) 544-1987. 


CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist 
to jaim practice. Opportunity in beautiful 40,000 
population town with drawing area in excess of 
250,000. State-of-the-art hospital and office facilities 
for ful! ENT specialty practice. Generous salary with 
full benefits<and bonuses with partnership in two 
years. Equai opportunity employer. Call or write: 
Central Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: (913) 
823-7225. 


BC/BE OTOLARYNGOLOGIST needed to join 
busy, young. BC established general otolaryngolo- 
gist. Fully computerized, high-tech oriented prac- 
tice complete with audiologist and ABR. Area offers 
Outstanding lifestyle in coastal cityeof South Carol- 
ina. Send CY to: Box #415, c/o AOTO. 








Professional Opportunities 


MAINE COAST Otolaryngologist: Private practice 
for well-qualified, motivated, ENT physician. Guar- 
anteed cross coverage. Office space with new 
equipment. Affiliate with 106-bed, medical referral 
center. Live and work in beautiful and desirable 
coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680. 


Otolaryngology/Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 
Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 


New facilities, “state-of-the-art” equipment, re- 
search opportunities, and support available. Send 
CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 
WVU Health Science Center 
Morgantown, WV 26506 œ Or call: (304) 293-3457 





ARIZONA — Thomas-Davis Medical Centers, PC, a 
rapidly expanding multi-specialty group practice of 
150 plus physicians has otolaryngology positions 
available in Tucson. Excellent benefits and profit 
sharing program. Guarantee for first two years, plus 
incentive. Early shareholder. Fee-for-sérvice, and 
physician-owned HMO. Must be BC or BE. Call or 
write: Bill De Long, (800) 658-9166 at Thomas-Davis 
Medical Centers, PC, P.O. Box 12650, Tucson, AZ 
85732. 






All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writin 
„c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not per 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


Please do not send classified ads, 


g and must cite the box number in the ad. Example: 
mitted to divulge the identity of advertisers who wish their 


Professional Opportunities 


EIGHT, NEW ENT OPENINGS. Group, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call: HealthSearch USA, 
(800) 899-2200. 1270 East Broadway, Suite 213, 
Tempe, AZ 85282. 


OTOLARYNGOLOGIST—Premier fee-for-service, 
52-year-old multi-specialty group in central New 
York seeks BC/BE otolaryngologist to join existing 
department. Guaranteed salary with two years to 
shareholder status. Cost accounted production 
incentive formula. Reply: Box #412, c/o AOTO. 


— CONNECTICUT — 


Otolaryngologist — BC/BE tojoin busy, four 

member general otolaryngologygroup. Com- 

petitive salary and solid pension benefits. 

Modern 300 plus bed hospital. Shoreline 

community — great family area/schools. 
Direct inquiries and CV to: 


Box #414, c/o AOTO 


BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 
(501) 782-2071. 















OTOLARY NGOLOGIST 


Busy clinical and surgical practice seeks BC/BE 


otolaryngologist. 


Located in the northwestern suburbs of Minneapolis, 
offering suburban living with easy access to an 
unlimited array of family, cultural, educational, and 


recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including paid 
vacation and CME; pension and profit sharing plans; 
paid malpractice; health, life an disability benefits. 


For further information contact: 


W. Edwin Gould, MD 


13986 Maple Knoll Way 


Maple Grove, MN 55369 
(612) 420-5700 





NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 
multispecially group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 


scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc. 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


w 


= 
KAISER PERMANENTE 


Good People. Good Medicine. 





Professional Opportunities 


OBERLIN, OHIO multi-specialty group seeks 


BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 
44074. 


MAINE COAST — Private practice with cross cov- 
erage for well-qualified, motivated otolaryngologist 
to affiliate with 106-bed, modern, medical referral 
center. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corval- 
lis, OR 97330. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


SOUTHERN CALIFORNIA: Head & Neck Surgeons. 
Career opportunities available in both major metro- 
politan and suburban areas with the nation’s largest 
physician-managed partnership. We offer an out- 
standing compensation/benefits package and the 
collaborative support of knowledgeable colleagues 
in multi-specialties. For more information, send 
your curriculum vitae to: Irwin P. Goldstein, MD, 
Associate Medical Director, SCPMG, Department 
098, Walnut Center, Pasadena, CA 91188-8013. Or 
call: (800) 541-7946. 


OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 


gram in Western Massachusetts. 


NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 


This opportunity offers: 


= Competitive salary and benefit programs. 
Membership in a 40-physician group. 


E] 

® Rapidly growing prepaid membership. 

@ An environment that encourages innovative approaches to 
health care delivery. 
Group paid full coverage malpractice insurance. 


Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road m P.O. Box 4011 m Farmington, CT 06034-4011 


An equal opportunity/affirmative action employer 








Professional Opportunities 


VIRGINIA/ GEORGIA: Locations include Chesapeake 
Bay; Washington, DC suburb; and popular medical 
community in Georgia. Single-specialty groups, 
multi-specialty groups, solo opportunities. Modern 
facilities. Send vitae: Janet Clayton, AM Care Physi- 
cian Search, Department AO, P.O. Box 2816, Dur- 
ham, NC 27715. (800) 477-0600. 


North Platte, Nebraska 


Otolaryngologist needed ta join busy 
general BC otolaryngologist. ©pportunity 
to develop own “niche”; affiliate with pro- 
gressive 130-bed, medical referral center 
with patient base of 100,000. Current ENT 
also flies to satellite clinics within the 
region and has purchased another plane 
to accommodate new partner (pilot pro- 
vided or learn to fly). Enjoy recreational 
activities of nearby lakes, excellent hunt- 
ing and fishing; snow-skiing within easy 
driving distance. Call or send CV: 
Marcia Norrie 
Great Plains Regional Medical Center 
601 West Leota, North Platte. NE 69101 
(800) 762-7090 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong refer- 
ral base. Well equipped 112-bed full-service hospital. 
Our service area population is now90,000; a grow- 
ing area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and all expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and 
abundant recreation including golf, tennis, moun- 
tain and equestrian activities. Easy access to all Cali- 
fornia’s major metropolitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 





Otolaryngologist 


Board-certified/-eligible otolaryn- 
gologist sought to join prestigious 
diversified practice of ears, nose, 
throat, allergy and cosmetic surgery. 


Excellent benefits with incentives 
leading to partnership. Quality 
staff. Perfect location in central 
New England, close proximity to 
Boston. A haven for new industry, 
business and finance. Wonderful 
environment for a family. 


Contact: 


Marshall J. Zamansky, MD 


HAELEN 
MEDICAL CENTER 


475 Pleasant Street 
Worcester, Massachusetts 01609 


(508) 791-6305 




















Look at health care 





from our point of view. 


Professional Opportunities 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville. Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meaaville Medical Center, 1034 Grove Street, 
Meadville, FA 16335. 


WESTERN MARYLAND 


Superb opportunity for otolaryngologist desiring 
a private practice supported by a 240-bed 
acute-care hospital. Cumberland is nestled in 
the mountains west of the Baltimore/Washing- 
ton area. Designated as "The Queen City of the 
Alleghenies”, it is the center for education, 
healthcare: industry and commerce in the tri- 
state area. Extremely attractive compensation 
package, including net income and practice 
expense coverage guarantee, and relocation 
assistance 
For additional information. call 
Deborah Fisher at (800) 485-3020 


Or send CV to: 


LOWDERMAN & HANEY 


3939'Roswell Road NE, Suite 100 
Marietta, GA 30062 

















RALEIGH, NORTH CAROLINA: Outstanding prac- 
tice opportunity in progressive, popular community 
of 200,000. Exceptional schools. Abundance of cul- 
tural and leisure activities. Send vitae: Janet Clay- 
ton, AM Care Physician Search, Department AO, 
P.O. Box 2816, Durham, NC 27715. (B00) 477-0600. 


PLEASE NOTE— Address replies to box number 
ads as follows: Box number, _____, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 





© 1890 Group Health Cooperative of Puget Sound. All rights reserved. EOE M-F-V-H. 


The physicians who practice at 


Group Health are here because quality of 


life is just as important to them as the 

quality of their work environment. 
They enjoy being part of a highly 

respected health care organization as 


much as they like living in one of the top 


areas in the nation. 

If you like our point of view, we 
invite you to call us toll-free at (800) 
543-9323 for more information about 
career opportunities at Group Health. 







Grou 
a79 Health 


of Puget Sound 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 









cr wn 


GUTHRIE 


Guthrie Clinic 
Otolaryngologist 


Board Certified/Eligible Otolaryngologist needed as associate to 
join an active 3 physician Section of Otolaryngology, practicing all 
aspects of modern otolaryngology. This 230 physician multi- 
specialty clinic serves as a referral center for surrounding areas of 
northeastern Pennsylvania and the southern tier of New York 


State. 


Affiliated with progressive 366 bed hospital. State-of-the-art diag- 
nostic and operative equipment available. Medical school teaching 
affiliation provides a stimulating environment. Area provides at- 
tractive living conditions with ample seasonal recreation opportu- 
nities. Easy access to major metropolitian areas. Excellent salary 


and fringe benefits. 


Respond with curriculum vitae to: 


Donald R. Weaver, M. D. 
Medical Director 

Guthrie Clinic 

Sayre, Pennsylvania 18840 
717-888-5858 


A member of the Guthrie Healthcare System 


Positions Available 


CHIEF, AUDIOLOGY AND SPEECH Pathology 
Service — Veterans Affairs Medical Center Chicago 
(West Side), Illinois: The Department of Veterans 
Affairs Medical Center Chicago (West Side) (VAMC), 
Illinois is seeking a dynamic individual for the posi- 
tion of Chief, Audiology and Speech Pathology 
Service, GM-665-13 ($44,348) to coordinate the 
Audiology and Speech Pathology activities within 
the Medical Center. The Service currently has estab- 
lished inpatient and outpatient components with 
room for growth. The VAMC West Side Medical 
Center is a 480-bed teaching hospital with one of the 
largest ambulatory care programs in the country 
and is closely affiliated with the College of Medicine, 
University of Illinois (UIC) at Chicago. The position 
offers excellent opportunity for development of an 
integrated academic program with the affiliate 
stressing clinical service, education and research. 
Faculty apointment at the UIC is desired. Candi- 
dates must have completed all the requirements for 
a master’s degree which includes eighteen semes- 
ters hours in either speech pathology or audiology 
with approved clinical practice. Candidates with a 
masters degree must have completed a minimum of 
three years of post graduate experience of which 
one year must have been comparable to the next 
lower grade (GS-12) in Federal service or its private 
sector equivalent. Candidates with PhDs must have 
completed a minimum of two years of post graduate 
experience of which one year must have been com- 
parable to the next lower grade (GS-12) in Federal 
service. Candidates with PhDs are preferred. Inter- 
ested qualified candidates who have professional 
inquiries about the position should contact: Donald 
K. Wood, MD, Chairperson, Search Committee 
(112), VAMC Chicago (WS), P.O. Box 8195, Chi- 
cago, IL 60680. (312) 633-2127. Application forms 
must be requested from and returned to: Ms. 
Dorothy Moore, VAMC Chicago (WS) Personnel 
Service, P.O. Box 8195, Chicago, IL 60680. (312) 
666-6500, x2472. The VAMC Chicago (WS) is an 
equal opportunity employer. Applications must be 
received by May 24, 1991. 


Pediatric 


Otolaryngology 
Resident Rotation 


Opportunity 


CHILDREN’S 
HOSPITAL 


Los Angeles 


California 


Specialized training is available 
in pediatric broncho- 
esophagoscopy under the 
direction of Jerome Thompson, 
MD, Acting Head, Division of 
Otolaryngology. Immediate 
openings available. Living 
quarters provided. Paid stipend 
for PG-III or IV Level; 1-3 
month rotations. 


Kindly respond to: 


4650 SUNSET BOULEVARD 
BOX 58, LOS ANGELES 
CALIFORNIA 90027 
(213) 669-4667 


Fellowship 


In 
Head and Neck 
Oncologic 
Surgery 


Beginning July #991 


This is a one-year 
Clinical Fellowship 
approved by the 
Joint Council for Approval 
of Advanced Traming 
in Head and Neck 
Oncologic Surgery. 


Address inquiries to: 


Jesus E. Medina, MD 
F.A.C.S. 


UNIVERSITY OF 
OKLAHOMA 
Department ef 
Otorhinolaryngology 


P.O. Box 26901 
Oklahoma City, OK 73190 





Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children’s Medical Center 
Memphis, TN 38103 





NEW 
ONE YEAR 
OTOLOGY/NEUROTOLOGY 


FELLOWSHIP 
AVAILABLE 


Sponsored by 


The Birmingham 
Ear Institute 
(a non-profit foundation) 


Send inquiries to: 


Rober L. Baldwin, MD, F.A.C:S. 
President 


The Birmingham Ear Institute 


Suite 502 
2700 |0th Avenue South 
Birmingham, Alabama 35205 


Available July 1,199] 





Otology, Neurotology 
and Skull Base 
surgery Fellowships 


AVEL 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is offered by 
the Michigan Ear Institute in con- 
junction with Providence Hospital, 
Southfield Michigan. Two positions 
are available annually for a period 
of one yecr commencing July 1st of 
each year. 


A strong otology residency training 
experience is requirec and the 
candidate must be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 


For further details please contact: 


Jack M. Kartush, MB 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, MI 48018 
(313) 476-4622 

FAX: (313) 476-7390 





CLINICAL FELLOWSHIP 
IN OTOLOGY 


Aone year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 


oto-neuro surgical center. A stipend and 
insurance package is available. 
Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 





Faculty Positions 


FULL-TIME ACADEMIC POSITION, Department of 
Otolaryngology, University of Tennessee, Memphis: 
The department has a position at the Instructor/ 
Assistant Professor level for an individual dedicated 
to both clinical and research activities. Most appeal- 
ing should be the flexibility to explore specific clini- 
cal interests in a large and varied population base 
and the commitment of the Department to help sup- 
port a meaningful research effort. Other benefits 
include a progressive medical community, new and 
attractive practice facilities and a competitive salary. 
Candidates should be graduates of an accredited 
residency training program and preferably board- 





certified. Fellowship training is preferred but not’ 


required. The University is an EEO/AA/Title |X/Sec- 
tion 504/ADA employer. Send inquiries to: Neal S. 
Beckford, MD, Associate Professor and Acting 
Chairman, 956 Court Avenue, B226, Memphis, TN 
38163. 


ACADEMIC 
OTOLARYNGOLOGIST 


The Department of Otolaryngology 
at Wayne State University is seeking 
an otolaryngologist to head clinical 
and investigative programs of a 
large academic medical center. The 
individual must demonstrate expe- 
rience and capability in swallowing 
and voice. Opportunities are 
available for the individual to expand 
existing facilities and programs. 


Academic appointment and 
compensation will be related to 
training and experience. 


Practice available to augment 
negotiated base salary. Letter of 
inquiry and curriculum vitae should 
be sent to: 


Robert Mathog, MD 
Professor and Chairman 
Department of 
Otolaryngology 5E-UHC 


Wayne State 
University 

School of Medicine 

540 East Canfield, Detroit, MI 48201. 


Wayne State University is an equal 
opportunity, affirmative action employer. 


PLEASE NOTE—Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








Full-Time 
Faculty 
Positions 


University of Kansas 
School of Medicine 


Kansas City, Kansas 


The Department of Otolaryngology’s 
new chairman is recruiting general oto- 
laryngologists and those with subspe- 
Cialty training at the assistant and 
associate professor level. 


Full-time university hospital positions as 


well as two combined appointments with 
the Kansas City VA Hospital are avail- 
able. Qualifications include board- 
certification/-eligibility, strong academic 
training and basic or clinical research 
skills, and eligibility for Kansas licensure. 


Send CV and three references to: 


Larry A. Hoover, MD 
Department of Otolaryngology 


University of Kansas 
School of Medicine 


39th and Rainbow 
Kansas City, KS 66103 


An equal opportunity/ 
affirmative action employer. 


The Division of Otolaryngology/Head and Neck 
surgery at Stanford University Medical Center is 
seeking candidates for a full-time position at the 
Assistant Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
successful applicant should have an interest in 
developing a strong Clinical program in otology/ 
neuro-otology and have demonstrated potentia! for 
research and teaching. Approximately 60% of the 
applicant's time will be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encourages applications from such candidates. 
Letters of inquiry and curriculum vitae should be 
sent to: 
Willard E. Fee, Jr., MD 

Division of Otolaryngology/Head and Neck Surgery 


STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 





Computers/ Software 


AMERICAN MEDICAL SOFTWARE'S Medical 


Office Management, Office Billing, Electronic 
Claims, Bar Coding, and Medical Records Systems 
feature easy installation-operation, advanced capa- 
bilities, and toll free support. For information, call: 
(800) 423-8836. 


For advertising 
rates and information, please call: 


(800) 237-9851 
(813) 443-7666 
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for all your specialty ENT product needs. 






Tracoe Flexible Trach otomy Tubes 


Tracoe® flexible tracheotomy tubes have helped thousands of 
tracheotomy patients and have been used successfully 
for over 25 years. Featuring a complete size range from pediatric 
to very large adult, the Tracoe® Tubes are among 
the finest long term tracheotomy products available today. 
Boston Medical Products offers six basic models with many possible 
combinations of inner cannula styles to create the system most suitable 
for your patient. Please request our new color catalog featuring 


these and other fine otolaryngological products. 


y . Y Boston Medical Products, Inc. 
} ree 87 Rumford Ave., Waltham, MA 02154 
800-433-2674: (617) 894-8844 


AEA Products Teex94-0533/Fax 617-647-1855 
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POWERFUL RELIEF WITH INGREASED NASAL AIR FLOW 


In a recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we call improved aerodynamics. 


allergie rhinitis, Nasalide’ (flunisolide) For outstanding symptomatic relief 
decreased nasal resistance and from allergic rhinitis and improved 
Significantly aerodynamics, 
increased nasal Nasalide BID depend on the effi- 








airflow The (flunisolide) sasoi Sl swnrex] cacy of Nasalide 
ENGINEERED FOR EARLY AND SUBSTANTIAL RELIEF 


1. Kohan D_Jacoes JB, hie aL al: Rhinomanometric evaluation of two nasal steroid sprays Ple onsult brief su ene nto escribing information on following page. 
in rhinstrs. Ofolaryngo k Sur urg 1989°101:429-433. 51990 oti tex Laborator NS91002 


(flunisolide) es3seu" 


Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
polyethylene glycol 3350, citric acid, sodium citrate, butylated 
hydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HC! added to adjust 
the pH. It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 

Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 

Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 

In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 
reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
45% of patients). These complaints do not usually interfere with 
treatment; in only 3% of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore 
throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled 
corticosteroids, nasal septal perforations have been 
observed in rare instances. 

Systemic corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior touse. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 
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JULY 26 - 30, 1992 
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Sponsored by: 





American Society for 
Head and Neck Surgery 





Society of Head 
and Neck Surgeons 


Program Chairman: Exhibits Chairman: 
Helmuth Goepfert, MD Dale H. Rice. MD 
Department of Head & Neck Surgery Department of Otolaryngology/ 
UT M.D. Anderson Cancer Center Head & Neck Surgery, Box 795 
1515 Holcombe Bivd. LACUSC Medical Center 
Houston, TX 77030 1200 North State Street 
(713) 792-6925 Los Angeles. CA 90033 
Elliot W. Strong, MD (219) 226-7315 
SHNS Liaison Ronald H. Spiro, MD 
SHNS Liason 


To receive further information, contact: 


Conference Chairman: Conferenee Coordinator: 

Charles W. Cummings, MD We Plan Meetings, Inc 

Department of Otolaryngology/ Ruth C. Enquist, President 
Head & Neck Surgery, BB-1165 1503 - 15th Street NE 

Health Science Building, RL-30 Rochester, MN 55904 
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Flavored Topical Anesthetic Aerosol 
For Use In The Oral Cavity 
WARNING—CONTENTS UNDER PRESSURE 


INDICATIONS AND USAGE 
Xylocaine (lidocaine) 10% Oral Spray is indicated for the production of topical 
anesthesia of the accessible mucous membranes of the mouth and oropharynx. 


CONTRAINDICATIO 

Lidocaine is contraindicated in patients with a known history of hypersensitivity 
to local anesthetics of the amide type or to other components of Xylocaine 10% 
Oral Spray. 


WARNINGS | 

IN ORDER TO MANAGE POSSIBLE ADVERSE REACTIONS, RESUSCITATIVE 
EQUIPMENT, OXYGEN AND OTHER RESUSCITATIVE DRUGS MUST BE IMME- 
DIATELY AVAILABLE WHEN LOCAL ANESTHETIC AGENTS, SUCH AS LIDO- 
CAINE, ARE ADMINISTERED TO MUCOUS MEMBRANES. 


Xylocaine 10% Oral Spray should be used with extreme caution if there is sepsis 
or extremely” traumatized mucosa im the area of application, since under such 


conditions there is the potential for rapid systemic absorption. 


PRECAUTIONS 

General: The safety and effectiveness of lidocaine depend on proper dosage, 
correct technique, adequate precautions, and readiness for emergencies. 
Resuseitative ctl oxygen, and other resuscitative drugs should be 
available for immediate use. (See WARNINGS and ADVERSE REACTIONS.) The 
lowest dosage that results in effective anesthesia should be used to avoid high 
plasma levels and serious adverse effects. Repeated doses of lidocaine may 
Cause significant increases in blood levels with each repeated dose because of 
Slow accumuiation of the drug or its metabolites. Tolerance varies with the status 
of the patient. Debilitated, elderly patients, acutely ill patients, and children 
should be given reduced doses commensurate with their age and physical status. 
Lidocaine sheuld asa be used with caution in patients with severe shock or heart 
block. 


Xylocaine 10% Oral Spray should be used with caution in patients with known 
drug ‘sensitivities. Patients allergic to para-aminobenzoic acid derivatives (pro- 
caine tetracaine, benzocaine, etc.) have not shown cross sensitivity to lidocaine. 


Many drugs used during the conduct of anesthesia are considered potential 
triggering agents for familial malignant hyperthermia. Since it is not known 
whether amide-type local anestheties may trigger this reaction and since the 
need for supplemental general anes*hesia cannot be predicted in advance, it is 
suggested that a standard protocol for management should be available. Early 
unexplained signs of tachycardia, tachypnea, labile blood pressure and metabolic 
acidosis may precede temperature elevation. Successful outcome is dependent 
on early diagnosis, prompt discontinuance of the suspect triggering agent(s) and 
institution of treatment, including oxygen therapy, indicated supportive measures 
and cantrolene (consult dantrolene sodium intravenous package insert before 
using). 


Information ter Patients: When topical anesthetics are used in the mouth. the 
patient should be aware that the production of topical anesthesia may impair 
swalləwing and thus enhance the canger of aspiration. For this reason, food 
should not be ingested for 60 minutes following use of local anesthetic 
preparations inthe mouth or throat area. This is particularly important in children 
because of their frequency of eating. 


Numbness cf the tongue or buccal mucosa may enhance the danger of 


unintentional biting trauma. Food anc chewing gum should not be taken while the 
mouth or threat area is anesthetizec. 


Carcimegenesis, mutagenesis, impa#rment of fertility: Studies of lidocaine in 
animals to evaluate the carcinogenic and mutagenic potential or the effect on 
fertility have not been conducted. 


Use m Pregrancy: Teratogenic Effects. Pregnancy Category B. Reproduction 
Studies have Deen performed in rats at doses up to 6.6 times the human dose 
and fave revealed no evidence of harm to the fetus caused by lidocaine. There 
are, a0wever, no adequate and well-controlled studies in pregnant women. 
Anima! reproduction studies are not always predictive of human response. 
General consideration should be given to this fact before administering lidocaine 
to wemen of childbearing potential. especially during early pregnancy when 
maximum organogenesis takes place. 


Labor and Delivery: Lidocaine is not contraindicated in labor and delivery. Should 
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lidocaine, the total dose contributed by all formulations must be kept in mind. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised 
when lidocaine is administered to a nursing woman. 


Pediatric use: Safety and effectiveness in children below the age of 12 years have 
not been established. 


ADVERSE REACTIONS 

Adverse experiences following the administration of lidocaine are similar in nature 
to those observed with other amide local anesthetic agents. These adverse 
experiences are, in general, dose-related and may result from high plasma levels 
Caused by excessive dosage or rapid absorption, or may result from a 
hypersensitivity, idiosyncrasy or diminished tolerance on the part of the patient. 
Serious adverse experiences are generally systemic in nature. The following 
types are those most commonly reported. 


Central nervous system: CNS manifestations are excitatory and/or depressant 
and may be characterized by lightheadedness, nervousness, apprehension, 
euphoria, confusion, dizziness, drowsiness, tinnitus. blurred or double vision, 
vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, 
unconsciousness, respiratory depression and arrest. The excitatory manifesta- 
tions may be very brief or may not occur at all, in which case the first 
manifestation of toxicity may be drowsiness merging into unconsciousness and 
respiratory arrest. 


Drowsiness following the administration of lidocaine is usually an early sign of a 
high blood level of the drug and may occur as a consequence of rapid absorption. 


Cardiovascular system: Cardiovascular manifestations are usually depressant 
and are characterized by bradycardia, hypotension, and cardiovascular collapse, 
which may lead to cardiac arrest. 


Allergic: Allergic reactions are characterized by cutaneous lesions, urticaria, 
edema or anaphylactoid reactions. Allergic reactions may occur as a result of 
sensitivity either to the local anesthetic agent or to other ingredients in the 
formulation. Allergic reactions as a result of sensitivity to lidocaine are extremely 
rare and, if they occur, should be managed by conventional means. The detection 
of sensitivity by skin testing is of doubtful value. 


OVERDOSAGE 

Acute emergencies from local anesthetics are generally related to high plasma 
levels encountered during therapeutic use of local anesthetics. (See ADVERSE 
REACTIONS, WARNINGS, and PRECAUTIONS.) 


Management of local anesthetic emergencies: The first consideration is preven- 
tion, best accomplished by careful and constant monitoring of cardiovascular and 
respiratory vital signs and the patient's state of consciousness after each local 
anesthetic administration. At the first sign of change, oxygen should be 
administered. 


The first step in the management of convulsions consists of immediate attention 
to the maintenance of a patent airway and assisted or controlled ventilation with 
oxygen and a delivery system capable of permitting immediate positive airway 
pressure by mask. Immediately after the institution of these ventilatory 
measures, the adequacy of the circulation should be evaluated, keeping in mind 
that drugs used to treat convulsions sometimes depress the circulation when 
administered intravenously. Should convulsions persist despite adequate respi- 
ratory support, and if the status of the circulation permits, small increments of 
an ultra-short acting barbiturate (such as thiopental or thiamylal) or a benzodia- 
zepine (such as diazepam) may be administered intravenously. The clinician — 
should be familiar, prior to use of local anesthetics, with these anticonvulsant 
drugs. Supportive treatment of circulatory depression may require administration 
of intravenous fluids and, when appropriate, a vasopressor as directed by the 
clinical situation (e.g., ephedrine). 


lf not treated immediately, both convulsions and cardiovascular depression can 
result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If 
cardiac arrest should occur, standard cardiopulmonary resuseitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosage with lidocaine. 


The intravenous LDso of lidocaine HCI in female mice is 26 (21-31) mg/kg and the 
subcutaneous LDso is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 

When Xylocaine 10% Oral Spray is used concomitantly with other products 
containing lidocaine, the total dose contributed by all formulations must be kept 
in mind. 

Two metered doses per quadrant are recommended as the upper limit and, under 
no circumstances should one exceed three metered doses per quadrant of oral 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose at this time. 
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= of cross-contamination, 
— ASTRA now offers 
ready-to-use disposable 


To reduce the risk 


cannulas. Made from 
Hexible = plasti to 
increase maneuverability 
in the pharynx and 
accessible mucous mem- 
branes of thé mouth, they 
deliver precise, targeted 


spray patterns. Each metered dose 
delivers an accurate 10 mg of pleasant- 


tasting anesthetic. 


Xylocaine (lidocaine) 10% Oral 
Spray works within 1 to 2 minutes and 
lasts for 10 to 15 minutes — long enough 
to complete most procedures. 


Please see brief summary 
of prescribing information 
on next page. 
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Pharyngeal spraying 











Forniutatea: as an 
amide rather than an 
ester, it has less aller i , 
genic potential than ~ 
benzocaine or tetracaine. ` 
Disposable can- 
nulas for Xylocaine 10% 
Oral Spray are available 


in convenient pacKages 
of 50. 
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High Tech Design 


Unexcelled in modern engineering. 
The silent pushbuttons, logically placed 
on the clearly labeled front panel, are 


human engineered for ease of operation. 


Designed with the quality and depend- 
ability associated with Grason-Stadler 
for 37 years. 


Essential Features 


Basic capabilities for clinical, diagnostic 
or screening middle-ear testing — 
manually or automatically. 


m Tympanometry 

m Reflex Threshold 

m Reflex Decay 

w Eustachian Tube Function Testing 


For more information contact: 


Lucas GSI 


Lucas Grason-Stadler, Inc. 
537 Great Road, PO. Box 1400, Littleton, MA 01460 
Tel: 508-486-3514, Fax: 508-486-8059, Twx: 710-347-6892 
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, and You Can Choose 


Operators have a choice of using the 
preprogrammed test parameters or of 
selecting their own criteria via the user 
keys. A raised, eye-level CRT clearly 
displays test parameter choices and the 
possible alternatives. Compliance and 
pressure meters are on the screen with a 
digital readout shown continuously. Test 
results are displayed in real time and 
then summarized below the meters. Up 
to 8 screens can be stored in memory 
and recalled for viewing prior to 
printout. A built-in printer provides 
permanent records. 


The innovative probe houses both Ipsi 
and Contra transducers. This unique 
probe was designed for patient comfort, 
ease-of-seal and accurate test results. 
Eartips compliment the probe, and are 
color coded for rapid selection of size. 


Individualized probe mountings: 

m Lightweight shoulder mounting 
(shown) 

w Optional clothes clip mounting 


m Optional operator wrist attachment 
for screening tests 








Please return this coupon to: 


Lucas Grason-Stadler, Inc. 
537 Great Road, PO. Box 140€ 
Littleton, MA 01460 


Name: 


Address: 





Telephone: 
O Please send me the GSI 33 brechure. 


O Please arrange a demonstration. 


wT T ij E eae 


PUBLICATION STAFF 


Offices: 515 State St 
Chicago, IL 60610 





ing Editor and Director, 
AMA jalty Journals: 
Michael D. Springer 


Associate Editor: 
Julie Foreman 


Production Manager: 
Marlene M. Hinsch 


Eiectromc Manager: 

Mary C. Steermann 

Editorial Processing Manager: 

Cheryl iverson | t 

Assistant Editorial Processing Manager: 
Paula Giitman — 


Gectromc Coordinator: 
Mary Elien Johnston 


Staff Assistants: 


Diane Darnell 3o0nnie Van Cleven 


Edwardijyvaskyla (Supecvisor) 

Vickey Golden Free-lance Coordinator) 
Paul Frank (Senior Copy Editor) 
Hemranee Bhoyroo 

Dee E. Egger 

DonaldiN. La Petina 

Barbara Wojtowicz 


Production Supervisors: 
Barbara-Clark (Proofreac ing) 
Thomas J. Handfigan (Iliustrations) 
Susan Price (Praductiom 
JoAnne-Weiskopf (Layout) 


Proofreading » 
Gwen Gilberg 
Teresa H. Omiotek 


Margaret Johnson 
Jennifer Reiling 


Production Associate: 
Melinda Arcabos 


Senior Production Assistants: 

Karen Branham Brenda Chandler 
Anita Henderson Marci A. Kayne 
Debra Bucas Christine L. Metzler 
Debbie?Pogorzeiski E. Ruth White 

Lynn Yuill 


Biectronic Art and Layout: 
Leslie Koch 

Linda Schmitt 
Production Assistants 
Laslo Hunyady 

Sandra Sanders 


Juliana K. Mills 


Dorothy Patterson 


Normana Franket (Director) 
George Kruto ‘Susan McClelland 
‘Mary Kay Tinerella 


Please address communications concerning 
accepted or publishee communications to 
AMA Specialty journals. 515 N State St, Chi- 
cago, IL 60610. 


All articles published, imcluding editorials, let- 
ters, ard book reviews, sepresent the opinions 
of the authors and do ^ot reflect the official 
policy of the ericam Medical Association, 
the Editorial rd, or the institution with 
which the author is afiliated, unless this is 


dearly specified. 


= ee F š 
Eyi ‘ 


ARCHIVES 


CLINICAL NOTES 


A Child With an Unusually High-Level Spontaneous 


Otoacoustic Emission 

Alphons Mathis, PhD, Luzern, Switzerland; 
Rudolf Probst, MD, Basel, Switzerland; 
Nicola De Min, MS, Luzern, Switzerland; 
Rolf Hauser, MD, Freiburg, Germany 


Schwannomas of the Paranasal Sinuses: Case Report 


and Clinicopathologic Analysis 
Ramzi T. Younis, MD, Memphis, Tenn; 
Charles W. Gross, MD, Charlottesville, Va; 
Rande H. Lazar, MD, Memphis, Tenn 


Carcinoma of the Larynx: 


Changing Incidence in Women 
Damian P. DeRienzo; S. Donald Greenberg, MD; 
Armando E. Fraire, MD, Houston, Tex 


REGULAR DEPARTMENTS 


Resident’s Page 


Medical News 


Facial Plastic News 


Letters to the Editor 


Classified Advertising 


Instructions for Authors 


Index to Advertisers 


Arch Otolaryngol Head Weck Surg—Vol 117, June 1991 





674 


677 


681 


686 


589 


593 


685 


691 


598 


Cover 3 


581 





r 
" 
>t 


d'Aa a ie 


2 


ere re 
ss asi 


Q 
E 


-The F 


* ~~ 


<5 lant ea ONIG 

` ERa Ea AES 
N ” “i d `t " +e, 
‘ < oarda S = et 
f A Po fe 





On-target for: 


E Efficacy—highly effective alone 
or In combination with Seldane'”' 
or Hismanal** 


E Safety—proven safe, even in 
children as young as 6 years old” 


E Comfort—significantly less 


stinging and burning than with 
flunisolide (p<0.05)”' 


Water-based 


VANCENASE AQ 


mm Declomethasone dipropionate, 
mononydrate Nasal Spray, 0.042% 


* Calculated on the dried basis. 


The State of the Art 


Seldane® is a registered trademark of Marion Merrell Dow Inc 
* is a registered trademark of Janssen Pnarmaceutica Inc. 
placebo in incidence of side effects in children 6 to 12 years old. The most 

ethasone dipropionate AQ in this study’ were transient burning o 

ose, dache. 
les, mild nasopharyngeal irritation has been reported in up to 24% of patients treated with 
i ionate aqueous spray. Transient nasal burning and stinging were reported in 
e i unisolide spray. 


Art: Self-portrait by Vincent Van Gogh (1889). 
Please see next page for references and a brief summary of prescribing information. 


Copyright © 1991, Schering Corporation, Kenilworth, NJ 07033. All rights reserv ed. VP-240/16940402 





a 


re 


=r F. 7 T e hy a A , r myr 


: ” d 


References: 1. Juniper EF, Kline PA, Hargreave FE, Dolovich J. Comparison of beclomethasone 
dipropionate aqueous nasal spray, astemizole, and the combination in the prophylactic treat- 

ment of ragweed pollen-induced rhinoconjunctivitis. J Allergy Clin Immunol. 1989;83:627-633. 
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VANCENASE’ AQ 


brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%* 


FOR INTRANASAL USE ONLY 
*calculated on the dried basis 


INDICATIONS AND USAGE VANCENASE AQ Nasal Spray is indicated tor the relief of the symptoms of! 
Seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
shown that significant symptomatic relief was obtained within three days. However, symptomatic relief may 
not occur in some patients tor as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in the absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
Should not be used in the presence of untreated localized infection involving the nasal mucosa 
VANCENASE AQ Nasal Spray is also indicated tor the prevention of recurrence of nasal polyps following 
eure removal 
linical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
Symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease 
ONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


USE. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency 
When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may Cause a Severe exacerbation of their symptoms 
Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate day prednisone regimens for any disease 
If recommended doses of intranasal beclomethasone are exceeded or it individuals are particularly 
sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities. acneiform lesions. and cushingoid features. If 
such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 
rocedures for discontinuing oral steroid therapy 
RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone 
Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 
In clinical studies with beclomethasone dipropionate administered intranasally, the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray 
if persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
Spray 
Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 
VANCENASE AQ Nasa! Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, or 
ocular herpes simplex 
For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
effective penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any torm of 
treatment 
As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa 
Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 
recent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred 
Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore. larger than recommended doses should be avoided 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats lor a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route 
Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies beclomethasone was found to produce fetal 
resorption, cleft palate. agnathia, microstomia, absence of tongue. delayed ossification, and agenesis of the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only at the potential benefit justifies the potential risk to the fetus 
Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corlicoste- 
roids during pregnancy. Such infants should be carefully observed 
Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
AQ Nasal Spray is administered to nursing women 
Pediatric Use: Safety and effectiveness in children below the age of 6 years have not been established 
ADVERSE REACTIONS In general. side effects in clinical studies have been primarily associated with 
irritation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
intranasal administration of beclomethasone dipropionate 
Adverse reactions reported in controlled clinical trials and open studies in patients treated with 
VANCENASE AQ Nasal Spray are described below 
Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler In patients experiencing these symptoms, none had to discontinue 
treatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
received placebo in these studies, implying that these complaints may be related to vehicle components of 
the tormulation 
Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use of 
VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea and tearing eyes 
Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS) 
OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
and adrenal suppression may appear If such changes occur, VANCENASE AQ Nasal Spray should be 
discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
LDsg of beclomethasone dipropionate is greater than 1 g/kg in rodents. One bottle of VANCENASE AQ Nasal 
Spray contains beclomethasone dipropionate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate. therefore, acute overdosage is unlikely 
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What 
will you tell her 
about 
screening 
mammography? 


Many of your patients will hear about 
screening mammography through a program 
launched by the American Cancer Society and 
the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'll encourage them to have a 
screening mammogram, because that, along 
with your regular breast examinations and 
their monthly self examinations, offers the 
best chance of early detection of breast cancer, 
a disease which will strike one woman in 10. 

If you have questions about breast cancer 
detection for asymptomatic women, please 
contact us. 


AMERICAN Professional Education Dept. 


R National Headquarters 
90 Park Avenue 


® 
SOCIETY New York, New York 10016 


or your local society 


American 1891 Preston White Drive 


GA College of Reston, Virginia 22091 
7| Radiology (703) 648-8900 


DATA UPDATE: 


THE 
EXPERIENCE 
BUILDS. 


Scanning electron micrograph of 
neutrophil engulfing Candida 
albicans. Both neutrophils and 
nacrephages are responsible for 
phagocytosis of invading Candida 
albicans. 
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100 mg, 200 mg Tablets / 200 mg, 400 mg IV injection 


Please see brief summary of prescribing information on last pageof this advertisement. 





SYSTEMIC FUNGAL INFECTIONS WIT 
FEW SAFETY CONCERNS 


* Results of multicenter, open-label, randomized clinica tri@husing Diflucan 100 mg/day for 7 days: 
Clotrimazole 50 mg/day for 14 days. Results reflect clinical cure and improvement 
‘Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 to 
200 mg/day; ketoconazole 200 to 400 mg/day 
‘Open-label trial. Diflucan 100 to 200 mg/day 

‘Open-label, randomized trial. Results reflect cure (CSF culture negative and either absence of disease, 
disappearance or improving signs/symptoms). Diflucan 200 to 400 mg/day or amphotericin 
B 0.3 to 0.6 mg/kg/day. 

“Multicenter, comparative study. Results reflect successful maintenance without culture contirmed 
relapse and without toxicity necessitating treatment discontinuance as evaluated at a median of 
258 days for Diflucan and 140 days for amphotericin B. Diflucan: 200 mg/day; amphotericin B: 

1 mg/kg/week. 










Provides excellent clinical success in oropharyngeal, 
esophageal, and systemic candidiasis, and 
cryptococcal meningitis: 









MUCOSAL CANDIDIASIS 
OROPHARYNGEAL* 












ESOPHAGEAL" 


(endoscopic cures) 


DIFLUCAN Q Q% ketoconazole 55 % 


P<0.001 





81% CURED 05% CURED 
15% IMPROVED clerc) 14% IMPROVED 






DIFLUCAN 06 % clotrimazole 79" 


(72/91) 


P<0.001 













SYSTEMIC CANDIDIASIS 
CANDIÐEMIA 










URINARY TRACT" PERITONITIS" DISSEMINATED" 


DIFLUCAN 74% DIFLUCAN % 
69% CURED QI"... 53% CURED 19 


22% IMPROVED 26% IMPROVED (30/38) 

ORYPTOCOCCAL MENINGITIS 

/ ACUTE THERAPY" 
DIFLUCAN 6 % amphotericin B / =+% 
34% CURED 0. 40% CURED G 


26% QUIESCENT 27% QUIESCENT’ 


ICSF culture positive, stable or improving signs/symptoms P = NS (0.39) 

























66% CURED 
25% IMPROVED 


52% CURED 
19% IMPROVED 
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MAINTENANCE TO PREVENT RELAPSE” 
DIFLUCAN 0 ? % amphotericin B 6 7 % 
(102/111) (52/78) 


P = 0.0000 





Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ), and skin 
rash (1.8% ).' 


Rare incidents of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.’ 


Extensive penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water after oral 
or IV dosing.’ 


Oral bioavailability of Diflucan >90% and unaffected by agents that inerease 
gastric pH. 
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MICONAZOG 


100 mg, 200 mg Tablets / 200 mg, 400 mg IV Injection 


The Antifungal Effectiveness You Need. 
The Safety You Want. 


Please see brief summary of prescribing information on last page of this advertisement 


The Antifungal Effectiveness You Need. 
The Safety You Want. 








WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


LOADING DAILY 
INDICATION DOSE THERAPY 
OROPHARYNGEAL CANDIDIASIS 200 mg 100 mg 
ESOPHAGEAL CANDIDIASIS 200 mg 100 mg* 
SYSTEMIC CANDIDIASIS 400 mg 200 mg 
CRYPTOCOCCAL MENINGITIS 
(acute) 400 mg 200 mg* 
CRYPTOCOCCAL MENINGITIS 
(maintenance to prevent relapse) 200 mg 200 mg 


*Doses of up to 400 mg/day may be used based on medical judgment of the patient's 
response to therapy. 


References: 1. Data available on request from Roerig. 2. Powderly W, Saag M, Cloud G, et al: 
Fluconazole vs amphotericin B as maintenance therapy for prevention of relapse of AlIDS-associated 
cryptococcal meningitis. Presented at 30th Interscience Conference on Antimicrobial Agents and 
Chemotherapy. Atlanta, GA, October 24, 1990. 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of: 


1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection, peritonitis, and pneumonia. 
2. Cryptococcal meningitis. 

Specimens for tunga! culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the results 
of the cultures and other laboratory studies are known; however, once these results become available, anti- 
infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
of its excipients. There is no information regarding cross Wren between fluconazole and other azole 
aanp agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles. 








[ucan 


100 mg, 200 mg Tablets / 200 mg. 400 mg IV Irrection 


WARNINGS 

In rare cases, anaphylaxis has been reported 

Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury. Although serious hepatic reactions have been rare and the causal 
association with DIFLUCAN uncertain, it clinical Signs and symptoms consistent with liver disease develop that 

be attributable to fluconazole, DIFLUCAN should be discontinued (See Acverse Reactions.) 

mmunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 

closely and the drug discontinued if lesions progress. (See Adverse Reactions | 


PRECAUTIONS 
Drug Interactions (See Clinical Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time after wartarin administration Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagwiants is recommended 

DIFLUCAN increased the plasma concentrations of phenytoin Careful monitoring of phenytoin concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine soncentrations in renal transplant 
patients with or without impaired renal function. Careful monitoring of cyclosporine concentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide, glyburide and 
glipizide. When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoglycemic agents, 
blood glucose concentrations should be carefully monitored. and the dose of the sulfonylurea should be adjusted 
as necessar 

Rifampin a the metabolism of concurrently administered DIFLUCAN Depending on clinical circum- 
stances, consideration should be given to increasing the dose of DIFLUCAN whea it is administered with rifampin 

Physicians should be aware that drug-drug interaction studies with other medications have not been 
conducted, but such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally tor 24 months at doses 
of 2.5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose: Male rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas. 

Fluconazole, with or without metabolic activation, was negative in tests tar mutagenicity in 4 strains of S 
typhimurium, and in the mouse lymphoma L5178Y system Cytogenetic studts in vivo (murine bone marrow 
cells, following oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or temale rats treated orally with daily doses of 5, 10 or 20 mg/kg 
or with parenteral doses of 5, 25 or 75 mg/kg, although the onset of parturitionwas slightly delayed at 20 mg/kg 
p.o. In an intravenous perinatal study in rats at 5, 20 and 40 mg/kg, dystocia anc prolongation of parturition were 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) and 40 mg/kg, but not 
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at 5 mg/kg. The disturbances in parturition were reflected by a slight increase im the number of stillborn pups aney 


decrease of neonatal survival at these dose levels. The effects on parturition in rats are consistent with the species 
specific estrogen-lowering property produced by k s doses of fluconazole Such a hormone change has not been 
observed in women treated with fluconazole. (See Clinical Pharmacology ) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits during 
organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25, and 75 mg/kg respectively. Maternal weight 
gain was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximately 20-60x the recom- 
mended human dose); no adverse fetal effects were detected. In several studies in which pregnant rats were treated 
orally with fluconazole during organogenesis, maternal weight gain was impaired and placental wre were 
increased at 25 mg/kg. There were no fetal effects at 5 or 10 mg/kg. increases in fetal anatomical variants 
ip cep een | ribs, renal pelvis dilation) and delays in ossification were onserved at 25 and 50 mg/kg anc 
higher doses. At doses ranging from 80 mg/kg (approximately 20-60x the recommended human dose) to 320 
mg/kg embryolethality in rats was increased and fetal abnormalities included wavy ribs, cleft palate and abnormal 
cranio-facial ossification. These effects are consistent with the inhibition of estrogen synthesis in rats and may be 
a result of known effects of lowered estrogen on pregnancy. organogenesis ane parturition 

There are no adequate and well controlled studies in pregnant women DIFLUCAN should be used in pregnancy 
only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers i i 
Fluconazole is secreted in human milk at concentrations similar to plasma Therefore, the use of DIFLUCAN in 
nursing mothers is not recommended 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children A small number ot patients from age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS y 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) clinical trials of 7 days or more 
experienced adverse events. Treatment was discontinued in 1 5% of patients dt to adverse clinical events and in 
1.3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to US marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) rarely have develaped serious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings) Twouof these hepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outcome. Because most af 
these patients were receiving multiple concomitant medications, including many known to be hepatotoxic or 
associated with exfoliative skin disorders, the causal association of these reactions with DIFLUCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (21%) than in non-HIV infected 
patients (13%): however, the patterns in HIV infected and non-HIV infected patients were similar The proportions 
of patients discontinuing therapy due to clinical adverse events were similar in the two cues (15%) 

he following treatment-related clinical adverse events occurred at an inesdence of 1% or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clincal trials: nausea 3 7%. headache 19%, skin rash 18%, 
vomiting 1.7%, abdominal pain 1.7%, and diarrhea 1.5% 

In two comparative trials evaluating the efficacy of DIFLUCAN tor the suppression of relapse of cryptococcal 
meningitis, a Statistically significant increase was observed in median AST (SGDT) levels trom a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other The overall rate of serum transaminase 
elevations of more then 8 times the upper limit of normal was approximately 1% in fluconazole-treated patients in 
Clinical trials. These elevations occurred in patients with severe underlying disease. predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications, including many known to be 
hepatotoxic. The incicence of abnormally elevated serum transaminases was Greater in patients taking DIFLUCAN 
concomitantly with one or more of the following medications: rifampin. phenytoin. isoniazid, valproic acid, or 0 
sulfonylurea hypoglycemic agents 

In rare Cases, anaphylaxis has been reported 

see fare Cases of leukopenia and thrombocytopenia have been reported, a causal relationship to 


fluconazole has not been established 
GE Roerig 
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Doctor 





Guilty or — 
innocent? 





Collective action by independently 
practicing physicians can violate 


U.S. antitrust laws, and 
physicians must proceed 
very cautiously. 


This may be the most important 
book you'll ever read: 


Collective 
Negotiation 

and Antitrust 

A Guide for Physicians 
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Case in point: 


Have you ever discussed your fees with another physician? 

Or shared your feelings about an HMO or PPO plan with other 
MDs in town? Unless the doctors you talked to were your 
partners, you may have violated U.S. antitrust laws and could 
face criminal prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced and stripped of 
your license. 


The American Medical Association, Office of the General 
Counsel, has published this book to help you avoid 
antitrust pitfalls and improve your ability to bargain 
effectively with payors. 


To Order, Call Today: 1-800-621-8335 _ 


Price: $5.00 (AMA Members ) 
$7.50 (Non-members) 





American Medical Association 
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JUTSTANDING 
SYMPTOM 
RELIEF. 











Once-a-day 


AISMANAL 


CASTEMIZOLE) sxe 


OUTSTANDING 
SYMPTOM RELIEF 


HISMANAL offers proven relief of runny nose, sneezing, PHYSICIAN AND PATIENT GLOBAL EVALUATION’ 
and itchyawatery eyes.’? And HISMANAL symptom relief 9% EXCELLENT/GOOD RESPONSE 
starts on day one. 


With HISMANAL, patients benefit from the convenience 
of once-a-day dosing with no sedative effect greater 
than placebo. 


When your patients need an antihistamine that leaves 

them alert, choose HISMANAL. After all, they deserve a : 

product tnat really works at relieving symptoms. len Oe 
HISMANAL PLACEBO 











Aeapted from Knight! 





Please see brief summary of prescribing information on adjacent page. 
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HISMANA 


CASTEMIZOLE) = 


Before prescribing, please consult complete prescribing information of which the following is 
a brief summary. 


DESCRIPTION: HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in 
scored white tablets for oral use. 


CONTRAINDICATIONS: HISMANAL is contraindicated in patients with known hypersensitivity 
to astemizole or any of the inactive ingredients. 


PRECAUTIONS: General: Caution should be given to potential anticholinergic (drying) 
effects in patients with lower airway diseases, including asthma. Caution should be used in 
patients with cirrhosis or other liver diseases (See Clinical Pharmacology section). HISMANAL 
does not appear to be dialyzable. Caution should also be used when treating patients with 
renal impairment. 


information for Patients: Patients taking HISMANAL should receive the following 
information and instructions. Antihistamines are prescribed to reduce allergic symptoms. 
Patients should be questioned about pregnancy or lactation before starting HISMANAL therapy, 
since the drug should be used in pregnancy or lactation only if the potential benefit justifies 
the potential risk to fetus or baby (see Pregnancy subsection). Patients should be instructed 

1) to take HISMANAL only as needed, 2) not to exceed the prescribed dose, and 3) to take 
HISMANAL on an empty stomach, e.g., at least 2 hours after a meal. No additional food should 
be taken for at least 1 hour post-dosing. Patients should also be instructed to store this 
medication in a tightly closed container in a cool, dry place, away from heat or direct sunlight, 
and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has 
not been revealed in rats given 260x the recommended human dose of astemizole for 24 
months, or in mice given 400x the recommended human dose for 18 months. Micronucleus, 
dominant lethal, sister chromatid exchange and Ames tests of astemizole have not revealed 
mutagenic activity. Impairment of fertility was not observed in male or female rats given 200x 
the recommended human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended 
human dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x 
the recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed 
in rats or rabbits administered 50x the recommended human dose. There are no adequate and 
well controlled studies in pregnant women. HISMANAL should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. Metabolites may remain in the 
body for as long as 4 months after the end of dosing, calculated on the basis of 6 times the 
terminal half-life (See Clinical Pharmacology section). 


Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
certain drugs are known to be excreted in human milk, caution should be exercised when 
HISMANAL is administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been 
demonstrated. 


ADVERSE REACTIONS: The reported incidences of adverse reactions listed in the following 
table are derived from controlled clinical studies in adults. In these studies the usual 
maintenance dose of HISMANAL® (astemizole) was 10 mg once daily. 


Percent of Patients Reporting 
Controlled Studies” 


Hismanal Placebo Classical** 
(N = 1630) (N = 1109) (N = 304) 
ADVERSE EVENT % w % 


Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 

Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 

Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 
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Arthralgia 
*Duration of treatment in Controlled Studies ranged trom 7 to 182 Days 

**Classical Drugs: Clemastine (N = 137); Chlorpheniramine (N = 100); Pheniramine Maleate (N = 47): 
d-Chliorpheniramine (N = 20) 

Adverse reaction information has been obtained from more than 7500 patients in all clinical 

trials. Weight gain has been reported in 3.6% of astemizole treated patients involved in 

controlled studies, with an average treatment duration of 53 days. In 46 of the 59 patients 

for whom actual weight gain data was available, the average weight gain was 3.2 kg. 

Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 

marketing experience with HISMANAL include: angioedema, bronchospasm, depression, 

edema, epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. Marketing 

experiences include isolated cases of convulsions. A causal relationship with HISMANAL has 

not been established. 


OVERDOSAGE: In the event of overdosage, supportive measures including gastric lavage and 
emesis should be employed. Cases of overdose have been reported from foreign marketing 
experience. Although overdoses of up to 500 mg have been reported with no ill effects, cases 
of serious ventricular arrhythmias, including Torsades de pointes, following overdoses of 
greater than 200 mg have been reported. Patients should be carefully observed and ECG 
monitoring is recommended in cases of suspected overdose. An appropriate antiarrhythmic 
treatment may be needed. HISMANAL does not appear to be dialyzable. Care should be taken 
not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION section. Oral LD<, 
values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, the 
oral LD, was 905 mg/kg in males and 1235 mg/kg in females. 


NDC 50458-510-01 (10 10 blister) NDC 50458-510-10 (100 tablets) 
Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


References: 1. Knight A Astemizole—a new, non-sedating antihistamine for hayfever 
J Otolaryngol. 1985;14(2):85-88. 2. Howarth PH, Holgate ST. Comparative trial of two non-sedative 
H; antihistamines, terfenadine and astemizole, for hay fever. Thorax. 1984:39:668-672 
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INTERNATIONAL CONFERENCE 


ON 


HEAD AND NECK CANCER 


JULY 26 - 30, 1992 
SAN FRANCISCO MARRIOTT HOTEL 
SAN FRANCISCO, CALIFORNIA 


Sponsored by: 





American Society for 
Head and Neck Surgery 


H 
S 
O, 


Society of Head 
and Neck Surgeons 


Program Chairman: 


Helmuth Goepfert, MD 

Department of Head & Neck Surgery 
UT M.D. Anderson Cancer Center 
1515 Holcombe Blvd. 

Houston, TX 77030 

(713) 792-6925 


Elliot W. Strong, MD 
SHNS Liaison 


To receive further information, contact: 


Conference Chairman: 


Charles W. Cummings, MD 
Department of Otolaryngology/ 

Head & Neck Surgery, BB-1165 
Health Science Building, RL-30 
University of Washington Medical School 
Seattle, WA 98195 
(206) 543-8383 
FAX: (206) 543-5152 


Michael B. Flynn, MD 
SHNS Liaison 


Exhibits Chairman: 


Dale H. Rice, MD 

Department of Otolaryngology/ 
Head & Neck Surgery, Box 795 

LACUSC Medical Center 

1200 North State Street 

Los Angeles, CA 90033 

(213) 226-7315 


Ronald H. Spiro, MD 
SHNS Liaison 


Conference Coordinator: 


We Plan Meetings. imc 
Ruth C. Enquist, President 
1503 - 15th Street NE 
Rochester, MN 55904 
(507) 285-1523 


Papers for program consideration 
to be submitted to Program Chairman 
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CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 


Hydroxyapatite Ossicular Prostheses: 
Results in 15C Consecutive Cases 





During the Western Section meeting of the Triologic So- 
ciety in Santa Barbara, Calif, on January 20, 1991, Robert 
A. Goldenberg, MD, Dayton, Ohio, reported the use of four 
designs of hydroxyapatite ossicular prostheses placed in 150 
ears. The prostheses were formed entirely of hydroxyapa- 
tite and designed as (1) incus prosthesis, (2) incus-stapes 
prosthesis, (3) partial ossicular replacement prosthesis, and 
(4) tetal ossicular replacement prosthesis. Follow-up 
ranged from 1 to 4 years. The surgery was performed for 
cholesteatoma (6_%), tympanic membrane perforation 
only (29% ), and assorted other diagnoses (10% ). One third 
of the ears underwent tympanoplasty, and two thirds 
underwent mastotlectomy. 

Only four of the hydroxylapatite prostheses extruded 
(25%). Dr Goldenberg reported that each instance of 
extrusion was in ears with extremely aggressive cho- 
lesteatoma. He offered the opinion that severely diseased 
ears have a much greater likelihood of rejecting any pros- 
thesis. Dr Goldenberg reported hearing results comparable 
with those of other authors as well as his own hearing re- 
sults using other prosthesis materials. The single exception 
was the poor hear_ng results with the hydroxyapatite par- 


tial ossicular replacement prosthesis. His explanation of. 


this aberration was the massive size and bulk of the 
hydrexyapatite partial ossicular replacement prosthesis. 
Dr Goldenberg has designed four prostheses using hy- 
droxylapatite for zhe distal surface that contacts the tym- 
panic membrane and Plasti-pore for the shaft and proximal 
end. This new prosthesis takes advantage of the tissue-in- 
tegration characteristies of hydroxyapatite while utilizing 
Plasti-pore for its lightness and ease of modification in the op- 
erating ii Uan Sia HUNSAKER, MD, San Diego, Calif 


Pediatric Obstructive Sleep Disorders 





Atthe recent arnual meeting of the Society for Ear, Nose, 
and Throat Advances in Children in Washington, DC, Alan 


Arch Otolaryngol Head Neck Surg—Vol 117, June 1991 


Seid, MD, San Diego, Calif, reviewed the subject of pediat- 
ric obstructive sleep apnea. According to Dr Seid, the terms 
sleep apnea syndrome and obstructive sleep apnea are mis- 
nomers. He submits that the term obstructive sleep disor- 
der more accurately describes this entity; in his experience, 
only 60% of children who are candidates for adenotonsil- 
lectomy on this basis exhibit apnea. 

Dr Seid outlined the signs and symptoms of obstructive 
sleep disorders in children as follows: snoring, 100%; stops 
breathing, 60%; mouth breathing, 25%; awake frequently 
at night, 20%; hypersomnolence, 15%; obesity, 10%; respi- 
ratory failure, 5%; poor school performance, 5%; somnam- 
bulism, 5%; nightmares, 5%; and enuresis, 5%. 

Examination of the child with the obstructive sleep dis- 
order begins with a detailed history and physical examina- 
tion. A lateral roentgenogram of the nasopharynx is often 
useful in assessing the size of the tonsils and adenoids. In 
cooperative children, a nasopharyngoscopy is helpful. An 
audio recording of the child’s sleeping-pattern “sleep tape” 
can yield information on the breathing pattern. Finally, a 
polysomnograph provides a standardized objective measure 
of sleeping disorders. 

—EARL H. HARLEY, MD, San Diego, Calif 


Gelfilm Myringoplasty: A Technique for 
Residual Perforations 


At the recent Southern Section Triolegical Society meet- 
ing in Williamsburg, Va, Dr Robert L. Baldwin, Birming- 
ham, Ala, described a technique for the repair of small per- 
forations using a Gelfilm stint. This is a retrospective chart 
review of 133 procedures performed on children who had 
undergone previous myringotomy and tympanostomy tube 
insertion. In 131 cases, the tubes had failed to extrude after 


being in place for a mean duration of 3.3 years, and were © 


removed at the time of the Gelfilm myringoplasty. The au- 
thor describes his technique, which is performed as an out- 
patient procedure under mask general anesthesia. The 
technique consists of rimming the tympanic membrane to 
remove all epithelium on the medial surface. A disk of Gel- 
film is then cut slightly larger than the perforation. Two 

(Continued on p 591.) 
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The Osler Institute 
Otolaryngology Boards Review Course 
September 8-13, 1991 — Chicago 


Now, your written and oral boards update offers unlimited mock orals 
Co-sponsored by the Medical College of Wisconsin 


OBJECTIVES METHODS 

è Increase basic science knowledge in otolaryngology e HOME STUDY MATERIALS consisting of a syllabus 
e Improve clinical skills in diagnosis and treatment and assignments with questions and answers 

e Assist otolaryngology residents to study efficiently èe SEMINAR with projection slides and syllabus 

e Prepare board candidates to take board examinations e LABORATORY with microscopic slides 

e Provide practicing surgeons with a review and update e PRACTICE EXAMS with oral and written parts 





"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well."* 


“Accommodations were comfortable....'* 


GOALS AND LOCATION: The course is 






PATHOLOGY HEAD AND NECK James Benecke, M.D. me the se before =e and an sayrsn 
r TOA St. Louis University ome study questions will be sent before the 
Peps eeeD papery aaa ain Sinüses course. Your best value is to repeat the 
Oral Cavity Oral Cavity Charles Bluestone, M.D. seminar for half price the week before both 
Bone and Soft Tissue Pharynx and Larynx University of Pittsburgh written and oral exams. Topicsand faculty are 
Thyroid and Parathyroid Salivary Glands Bruce Campbell, M.D. upgraded for each program. Past participants 
; Medical College of Wisconsin | recommend taking the course well before your 
Salivary Glands Trachea and Esophagus exam and reviewing the course syllabus 
Ear and Temporal Bone Thyroid and Parathyroid Arnold Cohn, M.D. before repeating the course for half price im- 
Mandible Wayne State University mediately prior to your exams. 
BASIC SCIENCES Maxillofacial Trauma Richard Fadal, M.D. 


" „and those little extras....'* 


Anatomy Allergy-Immunology Center 
Facial Anomalies 
Embryology Jerry House, M.D. LOWEST AIR FARES: Please call toll- 
Pests enc OTOLOGY Indiana University free 1-800-548-8185 for group rates. 
Physiology Audiology Arvind Kumar, M.D. "...the most education for the money."* 
sft a University of Illinois, Chicago 
Immunology Otologic Medicine lee ie ° | FEES AND CATEGORY 1 C.M.E. CREDIT: 
Allergy Deafness and Dizziness Michael LaRoure, M.D. è Physician or Resident: Phy. Res. hrs. 
Facial Nerve Michigan Ear Institute e Six day course: $750 $500 60 
CLINICAL SCIENCES Base of Skull Surgery Mahmood Mafee, M.D. repeating within 2 years: $375 $375 60 
Anesthesiology University of Illinois, Chicago | ® Extra mock orals day: $50 $150 8 
Bence molt Temporal Bone Surgery : e Mock oral exams : $70 $70 1/2 
led Charles Myer, M.D. _ e Private mock orals : $100 $100 1/2 
Systemic Disease PEDIATRIC E.N.T. University of Cincinnati è Add 10% within 10 days of the course. 
Infectious Disease Respiratory Obstruction David Reiter, M.D.,D.M.D. | © Attendees not in course hotel add $20/day. 
Radiology Pediatric Tumors Thomas Jefferson University | @$50 will reserve your position. 
i ; i ; è Subject to a $50 fee, refunds will be made up 
3 Caustics & Foreign Bodies Ilana Seligman, M.D. until the seminar begins 
= s vd T a Laryngeal Anomalies PE ATED e Most home study materials will be mailed ,. 
sad a as iniii i Robert Toohill, M.D. l after half of the registration fee is received. 
pt aroplasty LAB AND EXAMS Medical College of Wisconsin ” home study material was extremely helpful.’"* 
Rhytidectomy Pathology Glass Slides Dean Toriumi, M.D. . 
Cosmetic Complications Written and Oral Exams University of Illinois, Chicago | ACCREDITATION: The Medical College 


of Wisconsin, a member of me Milwaukee 














: . : . A : Regional Medical Center, accredited by the 
Limited Enrollment: OTOLARYGOLOGY REVIEW REGISTRATION ! ACCME, certifies that this program meeis the 
: Name : criteria for 60 Category 1 credits. 

: Address ; "I feel [the course] helped me pass....""* 

: City/State/Zip ! INFORMATION: 

a Pion L Joseph H. Selliken, Jr..M.D. 

: : The Osler Institute 

: i ‘ : 1094 Dawn Lane, Terre Haute, IN 47802 

: Mail today to: For:  [_] Sept. 8-13, 1991 — Chicago : (812) 299-5658 

+ 1094 Dawn Lane, Dept. 106 

P.O. Box 2218 [C] Check enclosed for $ (800) 356-7537 

* Terre Haute, IN 47802 LJ] Please send FREE SAMPLE + * Comments by participants 
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(Continued from p 589) 
opposing tabs of GeFilm are cut on the periphery of the disk 
and placed through the perforation onto the medial aspect 
of the tympanic membrane, thus serving as an anchor. In 
108 of the T15 eases that were followed up, the perforations 
healed in 1.3 months, yielding a closure rate of 94%. Com- 
plications were minimal. The author concludes that Gelfilm 
myringoplasty is a simple, quick technique resulting in 
rapid healing with few complications. 

— CHESTER L. STRUNK, MD, Galveston, Tex 


ee 
Direct Visualizetion of the Middle Ear 
= BS TEE Be Ps rs 
At the Western Section meeting of the Triologic Society 
held in Santa Barbara, Calif, during January 1991, success- 
ful direct visualization of the middle ear, accomplished by 
cannulation of the eustachian tube with a small-caliber fi- 
beroptic scope, was reported. Drs Martin Hopp and Steven 
Burres of Sinai Hospital, Los Angeles, Calif, described the 
procedure as performed on two patients and presented a 
video of the procedure. The technique involved anesthetiz- 
ing themasopharynz, placing a eustachian ventilator probe 
to guide the seope, and intubating the eustachian tube and 
middle ear. Both 0.5- and 0.8-mm-diameter scopes were 
successfully passed, and the anterior tympanum was visu- 
alized. Although the scope is difficult to manipulate, the 
authors feit an excellent view of the middle ear mucosa is 
obtained. In the future, with further instrumentation 
development, the incus and stapes could be visualized. 
—C. S. Strom, MD, Oakland, Calif 
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Current Techniques in Augmentation 


Mentoplasty 
Ee ee er, mane ee | Ly Le 
Jeffrey J. Colton, MD, Birmingham, Mich, discussed the 
newest available chin implants for augmentation mento- 
plasty at the Midwestern Section meeting of the American 
Academy of Facial Plastic and Reconstruetive Surgery, 
Cincinnati, Ohio. He emphasized the importance of a thor- 
ough aesthetic evaluation of the jaw and chin deformities 
preoperatively so that the surgeon may choose the correct 
implant. In the younger patients undergoing elective cos- 
metic surgery, Dr Colton presently uses an anatomic chin 
implant made by McGhan Corp. This implant not only im- 
proves projection in the central chin, but also has lateral 
extensions to provide for a more contoured jaw line. In 
males with strong facial skeletons and weak chins, Dr Col- 
ton’s group prefers the Terino chin implant that gives the 
jaw a more squared and masculine appearance. Finally, Dr 
Colton stressed the importance of augmenting the groove 
that occurs between the chin and lateral border of the 
mandible with aging. This geniomandibular groove was 
first described by Harry Mittleman, MD, who has since de- 
signed an implant by McGhan that ean fill in this groove 
along the jaw line and yet not alter the anterior projection 
of the chin. It provides for a stronger smoother jaw line, 
helps to reduce jowls, and softens the nasolabial and labi- 
omandibular folds. Dr Colton feels it is especially useful in 
patients undergoing facelift surgery to enhance the overall 
aesthetic results. 
—RICHARD A. K. CHaFFoo, MD, Birmingham, Mich 
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open structure — 
rhinoplasty 


New Orleans November 8, 9, 10 1991 


An in depth course in the technique of Open 
Structure Rhinoplasty as recently described by 
Johnson and Toriumi in Open Structure Rhinoplasty, 
Saunders 1989. Utilitizing the exposure provided by 
the open approach, this method of rhincplasty 
emphasizes sophisticated cartilage grafting 
techniques to build a strong, well-structured nasal 


skeleton with an elegant, natural nasal contour. 


COURSE DIRECTOR 

CALVIN M. JOHNSON, JR., M.D. 
Hedgewood Surgical Center 

Tulane University Medical School 

New Orleans, Louisiana 


SPONSORED BY 

THE AMERICAN ACADEMY OF FACIAL 
PLASTIC AND RECONSTRUCTIVE SURGERY 
TULANE MEDICAL CENTER- 

DEPARTMENT OF OTOLARYNGOLOGY- 
HEAD AND NECK SURGERY 


For more information contact: Calvin M. Johnson, M.D. (504) 895-7642 Fax 895-0728 
Hedgewood Surgical Center 2427 St. Charles Ave. New Orleans, LA 70130 


For the most illuminating material available 
on the care of the voice... 


The Voice Foundation 


PUBLICATIONS 
Journal of Voice, available from Raven Press, 1185 Avenue of the Americas, 
New York, NY 10036. 
Published quarterly. Subscription price: 
Individuals — $84.00 (U.S.); $98.00 (Non-U.S.) 
Institutions — $110.00 (U.S); $125.00 (Non-U.S.) Single copy —$31.00 


From the proceedings prior to the 1985 14th Symposium, transcripts of each 
symposium are published in two volumes: one volume contains the basic 
science papers presented at the symposium, the second volume contains 
the pedagogic and medical material.-Available in sets or individually. 


OTHER PUBLICATIONS 
Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 
Transcripts of Panel Discussion, International Symposium on the Larynx, 


University of California, School of Medicine, San Francisco, California. 
42 pp. Softbound $15.00-U:S:" ` 


AUDIO VISUAL CASSETTES 
Vocal Cord Vibration — Minoru Hirano, M_D. (approx. 16 mins.) 


Thyroplasty and Spastic Dysphonia Surgery — Nobuhiko Isshiki, M.D. 
(approx. 28 mins.) 


Also available is a library of 27 audio visual cassettes that covers a variety 
of voice related topics. Available in 3 sizes: y4” U-Matic, 2” VHS and 
“2” Beta. All sizes in NTSC and PAL-SECAM formats. 


For more detailed information on publications and audio visual cassettes, 
please write: 
The Voice Foundation 
40 West 57th Street, Suite 300 
New York, New York 10019 
(212) 581-2530 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 

September 13-15, 1991 
January 17-19, 1992 
April 23-25, 1992 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques § “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*$tapedectomy Techniques © “Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Acting Chairman, 
Department of Otolayngology/HNS 
Charles P. Kimmelman, M.D. 


Emmett E. Campbell, M.D. 
For Further Information, contact: Mark C al nile M.D 


Arthur Tortorelli, Technical Director Timothy J. Siglock M.D 
Temporal Bone Laboratory Toni Levine, MD. 
New York Eye & Ear Infirmary Stanley Yankelowi-z, M.D. 


310 East Fourteenth Street 
New York, New York 10003 Christopher Linstrom, M.D. 


(212) 979-4196 
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PHARYNGITI 
AND TONSILLITI 








@ SUPRA: the most potent oral cephalosporin in vitro’ against 
3-lactamase+ pathogens' 


@ SUPRAX: produces bronchial concentrations at least 6 times 
higher than the MIC,, of common respiratory pathogens’ 


@ SUPRAX: attains outstanding clinical efficacy — cured/improved 
96% of otitis media cases? and 95.8% of bronchitis cases’ 


@ SUPRAX: an alternative to traditional therapy in cases of 
pharyngitis/tonsillitis. Once-daily dosage enhances compliance 


@ SUPRAX: best tasting oral antibiotic suspension’ 
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ONCE-A-DAY 








SUPRA 


cetxime/Lederle 


Tablets and Oral Suspension 


400 mg 100 mg/5 mL 
8 mg/kg/day 


*Due to susceptible organisms 


t Although a useful guide, in vito activity does not necessarily correlate with 
cénical response 
SUPRAX Suspension is administered as a single dose of 8 mg/kg once daily or, 
if preferred, in equally divided doses bid. SUPRAX Tablets are administered as a 
single 400 mg Gose once daily or, if preferred, in equally divided doses bid. 


Please see brief summary of prescribing information on adjacent page. 


COVERAGE AND 
CONVENIENCE 
No OTHER ORAL 
ANTIBIOTIC 

CAN OFFER 













ONCE-A-DAY 


SUPRAX 


cefixime/Lederle 


SUPRAX HAS BEEN USED SAFELY 
IN OVER 17 MILLION PATIENTS 
WORLDWIDE" 


References: 1. Nash DR, Flanagan C, Steele LC, et al. Comparison of the activity of cefixime and activities of 
oral antibiotics against adult clinical isolates of Moraxella (Branhamella) catarrhalis containing BRO-1 and 
BRO-2 and Haemophilus influenzae. Antimicrob Agents Chemother. 1991;35:192-194. 2. Baldwin DR, 
Andrews JM, Ashby JP, et al. Concentrations of cefixime in bronchial mucosa and sputum after three oral 
multiple dose regimens. Thorax. 1990; 45:401-402. 3. McLinn SE. A clinician's perspective of acute otitis 
media in children. In: The Contemporary Treatment of Otitis Media. Lederle Laboratories: 1990. Data on file, 
Lederle Laboratories, Pearl River, NY. 4. Verghese A, Roberson D, Kalbfleisch JH, et al. Randomized 
comparative study of cefixime versus cephalexin in acute bacterial exacerbations of chronic bronchitis. 
Antimicrob Agents Chemother. 1990;34:1041-1044. 5. Ruff ME, Schotik DA, Bass JW, et al. Antimicrobial 
drug suspensions: a blind comparison of taste of fourteen common pediatric drugs. Pediatr Infect Dis J. 
1991;10:30-33. 6. Data on file, Lederle Laboratories, Pearl River, NY. 





SUPRAX® cefixime/Lederle 


BRIEF SUMMARY. Please see package insert for full Prescribing Information 
INDICATIONS AND USAGE 

Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and negative 
strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase positive), 
and Streptococcus pyogenes .* Pa 
Note: For information on otitis media caused by Streptococcus pneumoniae, see CLINICAL 
STUDIES section. 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneumoniae 
and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its suscep- 
tibility to SUPRAX. Therapy may begin while waiting for study results and may be adjusted 
when results are known 

Pharyngitis and Tonsillitis caused by S pyogenes 
Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, includ- 
ing the prophylaxis of rheumatic fever. SUPRAX is generally effective in the eradication of 
S pyogenes from the nasopharynx; however, data establishing the efficacy of SUPRAX in 
the subsequent prevention of rheumatic fever are not available 

Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus mirabilis 
“Efficacy for this organism was studied in fewer than ten patients with otitis media 
CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months and 
10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 34%, 

B catarrhalis from 15%, and S pyogenes from 4% 

The overall response rate of S pneumoniae to cefixime was approximately 10% lower and 
that of H influenzae or B catarrhalis approximately 7% higher (12% when beta-lactamase 
positive strains of H influenzae are included) than the response rates of these organisms to 
the active control drugs 

In these studies, patients were randomized and treated with either cefixime at dose regi- 
mens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty-nine to 70% 
of the patients in each group had resolution of signs and symptoms of otitis media when eval- 
uated two to four weeks posttreatment, but persistent effusion was found in 15% of the 
patients. When evaluated at the completion of therapy, 17% of patients receiving cefixime 
and 14% of patients receiving effective comparative drugs (18% including those patients who 
had H influenzae resistant to the control drug and who received the control antibiotic) were 
considered to be treatment failures. By the two- to four-week follow-up, a total of 30% to 31% 
of patients had evidence of either treatment failure or recurrent disease 








Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 








Cefixime!) Cefixime(@) Controlla) 

Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) 1/1() 
Moraxella (Brannamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


(a) Number eradicated/number isolated 

(b) An additional 20 beta-lactamase positive strains of H influenzae were isolated, but were 
excluded from this analysis because they were resistant to the control antibiotic. In 19 of 
these the clinical course could be assessed, and a favorable outcome occurred in 10 
When these cases are included in the overall bacteriological evaluation of therapy with the 
control drugs, 140/185 (76%) of pathogens were considered to be eradicated 
Tablets should not be substituted for suspension when treating otitis media 


CONTRAINDICATIONS 

Known allergy to cephalosporins 
WARNINGS 

BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIV- 
ITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. IF THIS 
PRODUCT IS TO BE GIVEN TO PENICILLIN-SENSITIVE PATIENTS, CAUTION SHOULD 
BE EXERCISED BECAUSE CROSS-HYPERSENSITIVITY AMONG BETA-LACTAM 
ANTIBIOTICS HAS BEEN CLEARLY DOCUMENTED AND MAY OCCUR IN UP TO 10% OF 
PATIENTS WITH A HISTORY OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO 
SUPRAX OCCURS, DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMER- 
GENCY MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 





ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY MANAGE- 
MENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients 

Treatment with broad-spectrum antibiotics alters the normal flora of the-colon and may per- 
mit overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is a 
primary cause of severe antibiotic-associated diarrhea including pseudomembranous colitis 
Pseudomembranous colitis has been reported with the use of SUPRAX cefixime and other 
broad-spectrum antibiotics (including macrolides, semisynthetic penicillins, and cephalo- 
sporins). It is important to consider this diagnosis in patients who develop diarrhea in associ- 
ation with antibiotic use. Symptoms of pseudomembranous colitis may occur during or after 
antibiotic treatment and may range in severity from mild to life threatening. Mild cases usually 
respond to drug discontinuation alone. Moderate-to-severe cases should be managed with 
fluid, electrolyte, and protein supplementation. When the colitis is not relieved by drug 
discontinuance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis should 
be excluded 
PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If superin- 
fection occurs, take appropriate measures 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX in patients with renal 
impairment and those undergoing continuous ambulatory peritoneal dialysis and hemodialy- 
sis. (See DOSAGE AND ADMINISTRATION ) 

Prescribe cautiously in patients with a history of gastrointestinal disease. particularly Colitis 
Drug Interactions: No significant drug interactions have been reported to date 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine may 
occur with tests using nitroprusside but not with those using nitroferricyanide 

SUPRAX administration may result in a false-positive reaction for glucose in the urine using 
Clinitest®,** Benedict's solution, or Fehling's solution. Use glucose tests based on enzymatic 
glucose oxidase reactions (such as Clinistix®** or Tes-Tape***) 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs test may 
be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no lifetime animal studies 
have been conducted to evaluate carcinogenic potential, no mutagenic potential of SUPRAX 
was found in standard laboratory tests. Reproductive studies revealed no fertility impairment 
in rats at doses up to 125 times the adult therapeutic dose 

Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been performed in 
mice and rats at doses up to 400 times the human dose and have revealed no evidence of 
harm to the fetus due to SUPRAX 

There are no adequate and well-controlled studies in pregnant women Because animal 
reproduction studies are not always predictive of human response, this drug should be used 
during pregnancy only if clearly needed 
Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. Treat- 
ment should only be given if clearly needed 
Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Consider 
discontinuing nursing temporarily during treatment with this drug 
Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 6 months 
have not been established 

The incidence of gastrointestinal adverse reactions, including: diarrhea and loose stools, 
in pediatric patients receiving the suspension, was comparable to adult patients receiving 
tablets 
ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient nature. Less 
than four percent (3.8%) of patients in the US trials discontinued therapy.because of drug- 
related adverse reactions. Commonly seen adverse reactions in US trials of the tablet formu- 
lation were gastrointestinal events, which were reported in 30% of adult patients on either the 
bid or the qd regimen. Clinically mild gastrointestinal side effects occurred in 20% of all 
patients, moderate events occurred in 9% of all patients, and severe adverse reactions 
occurred in 2% of all patients. Individual event rates included diarrhea 16%, loose or frequent 
stools 6%, abdominal pain 3%, nausea 7%, dyspepsia 3%, and flatulence 3%. The incidence 
of gastrointestinal adverse reactions, including diarrhea and loose stools, in pediatric 
patients receiving the suspension was comparable to adult patients receiving tablets 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX was 
discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembranous 
colitis, and a few required hospitalization 

The following adverse reactions have been reported following the use of SUPRAX. Inci- 
dence rates were less than 1 in 50 (less than 2%), except as noted above for gastrointestinal 
events 
Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and vomiting 
Several cases of documented pseudomembranous colitis were identified during the studies 
The onset of pseudomembranous colitis symptoms may occur during orafter therapy 
Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and:-pruritus. Erythema multi- 
forme, Stevens-Johnson syndrome, and serum sickness have been reported rarely 
Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase 
Renal: Transient elevations in BUN or creatinine 
Central Nervous System: Headaches 3%, dizziness 
Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and eosinophilia 
Prolongation in prothrombin time was seen rarely 
Other: Genital pruritus, vaginitis, candidiasis 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal necrolysis, 
superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, including cholesta- 
Sis, aplastic anemia, hemolytic anemia, hemorrhage 

Several cephalosporins have been implicated in triggering seizures, particularly in patients 
with renal impairment when the dosage was not reduced (see DOSAGE-AND ADMINISTRA- 
TION and OVERDOSAGE). |f seizures associated with drug therapy occur, discontinue drug 
Administer anticonvulsant therapy if clinically indicated 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated-bilirubin, elevated LDH 
pancytopenia, neutropenia, agranulocytosis 
OVERDOSAGE 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is not 
removed in significant quantities from the circulation by hemodialysis or peritoneal dialysis 
Adverse reactions in small numbers of healthy adult volunteers receiving single doses up to 2 g 
of SUPRAX did not differ from the profile seen in patients treated at the recommended doses 
“*Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laboratories, Inc 
Tes-Tape is a registered trademark of Eli Lilly and Company 
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Recent Advances in the Management of 
Orbital Trauma: Reconstruction and 


Complications 

SS 
In the previous issue of the ARCHIVES, current concepts 

regarding anatomicconsiderations and the evaluation proc- 

ess for orbital trauma were reviewed. In this issue, recon- 

structien and comp ications will be considered. 


| RECONSTRUCTION 


When reconstruction has been determined necessary 
secondary to findings on physical examination and radio- 
graphic evaluation, various approaches must be considered. 
The approach to theorbital rim and floor may be via the rim, 
subciliary, or transeonjunctival incisions.! The former has 
the advantage of a cirect approach to the rim and floor, but 
may lead toan unsightly facial scar. The subciliary incision 
has the advantage of being relatively well hidden and offers 
excellent exposure +o the entire medial and lateral aspects 
of the mferior orbital rim and corresponding regions of the 
orbital floor. However, there is an increased risk of ectro- 
pion and “rounding’ of the eye with this approach. Regard- 
less, this is the most commonly utilized approach at our in- 
stitution. The transconjunctival approach, especially when 
combined with a lateral canthotomy, offers the advantage 
of a limited external scar and decreased risk of ectropion. 
However, medial dissection (both rim and medial floor and 
wall) is limited via this approach. 

Once the orbital rim is exposed, it is important to sharply 
incise the sim periosteum followed by careful elevation of 
the latter, when pessible. This may allow for later closure 
of the periosteum ever the rim and fixation devices, if uti- 
lized. Careful subperiosteal elevation of orbital tissues then 
ensues, generally ssarting with elevation of the periosteum 
in uninjured medial and lateral regions. It is extremely im- 
portant to elevate all herniated soft tissues in order for 
proper repositioning, as well as to avoid entrapment of ex- 
traocular muscles. Similarly, a solid edge of bone should be 
located throughouz the circumference of the fracture. The 
latter frequently requires dissection to the posterior divi- 
sion of the orbit, often 30 to 35 mm from the rim.” The sur- 
geon should remember that utilization of the maxillary si- 

r ig ‘ ° ° 
nus, in combination with the transorbital approach, may be 
extremely helpful in locating this important posterior ledge 
of bone. 

Anatomic reconstruction then ensues. In smaller defects, 
partieularly those with limited other facial injuries, allo- 
plastic materials are adequate for orbital defect reconstruc- 
tion. In larger defects, however, autogenous bone is recom- 
mended. This is particularly the situation in patients with 
major impact injuries and multiple associated facial frac- 
tures, when there is concern as to whether there might be 
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a decrease in orbital fat volume over time. In such patients, 
over-correction of the orbital volume may be indicated. 
Whether calvarial, rib, or iliac crest is utilized depends pri- 
marily on the surgeon’s preference, although split calvar- 
ium is often readily available in the surgieal field. Position- 
ing of the implant in an anatomic fashion is critical, as is 
the importance of the implant coming inte contact with two 
to three ledges of solid bone that had been located previ- 
ously. 

It should be noted that a forced duction examination 
should be performed both prior to and after implant posi- 
tioning to evaluate for muscle entrapment. 


COMPLICATIONS 


The most common complication after orbital reconstruc- 
tion is the inadequate restoration of normal orbital volume, 
with enophthalmic and/or ptotic globe position. The im- 
portance of proper radiographic evaluation. aggressive or- 
bital dissection to locate uninjured solid bene ledges, and 
anatomic reconstruction cannot be overemphasized. 

Certainly the most severe complication is iatrogenic 
blindness. This can be readily avoided with knowledge of 
bony orbital anatomy, as well as direct visualization when 
placing and positioning of orbital implants. 

When utilizing alloplastic implants, extrusion may occur. 
However, this is generally avoided by precise design such 
that the implant is positioned comfortably within the orbit. 
Also, securing the implant to the posterior aspect of the or- 
bital rim may be worthwhile. 

Lower eyelid ectropion may occur, particularly if an ex- 
ternal eyelid incision is utilized. We recommend placement 
of a Frost suspension suture on all patients having under- 
gone such incisions and this is left in place for 1 to 2 weeks 
postoperatively. However, it cannot be stressed enough that 
the best prevention is avoidance of the use of the incision, 
whenever possible. In other words, the surgeon should have 
very strict criteria for orbital exploration. 


SUMMARY 


Orbital reconstruction has advanced significantly in the 
past decade. Proper reconstruction can be undertaken if the 
surgeon clearly understands the funetional orbital anatomy 
and pathophysiology, the importance ef “aggressive” ra- 
diographic evaluation, and is comfortable with deep orbital 
dissection with implant placement such that precise ana- 
tomic reconstruction of orbital defects is accomplished.— 
JOHN L. FRODEL, JR, MD, Iowa City, Iowa 
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AERODYNA 


POWERFUL RELIEF WITH INCREASED NASAL AIR FLOW 


Ina recent study on the treatment result is an important clinical benefit 
of nasal obstruction associated with we Call improved aerodynamics. 
allergic rhinitis, Nasalide’ (flunisolide) For outstanding symptomatic relief 
decreased nasal resistance and from ee rhinitis and improved 
significantly = > meme aerodynamics, 
increased nasal Nasal de Bil ø. depend on the effi- 
air flow.’ The (flunisolide) eszseto” (S syntex] cacy of Nasalide. 

ENGINEERED FOR EARLY AND SUBSTANTIAL RELIEF 


1. Kohan DUJacobs JB, N Ft tal aluation of two nasal steroid sprays Ple It brief s ary of prescribing infor 
in rhinitis. Otolaryngol d Nesk Sur bs 1989 401. "429. 433 ©1990 an nal Labor star s, Inc “NS91002 





Nasalide BLD. 
(flunisolide) %83:520" 


Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
polyethylene glycol 3350, citric acid, sodium citrate, butylated 
hydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 

Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 

Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 

In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 
reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits andrats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
45% of patients). These complaints do not usually interfere with 
treatment; in only 3% of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of s% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore 
throat, nausea and/or vomiting, headaches and loss of sense 
of smell and taste. As is the case with other nasally inhaled 
corticosteroids, nasal septal perforations have been 
observed in rare instances. 

Systemic corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 mi Nasalide” (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 
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ADVANCED ENDOSCOPIC 
NASAL SINUS SURGERY 
DECEMBER 1-3, 1991 


Sponsored by 
Loyola University Chicago 
Division of Continuing 
Medical Education 
Department of Otolaryngology 


12 hours of ACCME Category | Credit 
Registration Fee: $500 


LOCATION: Walt Disney World, Orlando, 
Florida 


This 3 day course will consist of didactic lectures 
covering pediatric sinus surgery; problematic 
ethmoid, maxillary, frontal, and sphenoid sinus 
disease; and difficult surgery for recurrent or 
persistent paranasal sinus disease. 


For additional information: Loyola University 
Chicago, Division of Continuing Medical Educa- 
tion, 2160 S. First Avenue, Maywood, Illinois 
60153, (708) 216-3236. 
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Join The AMA. 

“The AMA deals with the 
seemingly countless issues con- 
fronting medicine. And because it 
does, it gives me a great feeling of 
hope about the future. I can't 
imagine what the state of medicine 
would be without the AMA.” 

Join Dr. Kay Hanley, 
Pediatrician, in the American 
Medical Association. Call this toll- 
free number now. 


-300-AMA3211 


American Medical Association ( Z) 





oin Dr. DeBakey. 


“This is a time when we need a 
unifying force in the medica! profes- 
sion very badly. 

“As a member of the AMA, I’m 
part of an organization that’s involved 
in my life work and throughvit, I feel I 
have a relationship with other doc- 
tors. Together, we're all working 
toward the improvement of the medi- 
cal profession and our relaticnship 
with our patients. And that’s what 
the American Medical Association is 
all about.” 

Join Dr. Michael E. DeBakey, 
Chancellor and Chairman, 
Department of Surgery, Baylor 
College of Medicine, in the AMA. 

Call this toll-free number now. 


Jon The AMA. 
1-800-AMA4211 


American Medical Association €Z) 


NEW EDITION! New Editions of NEW EDITION! 


SURGERY OF THE OTOLARYNGOLOGY, 
PARANASAL SINUSES, Res ected 3rd Edition 


iti 4-Volume Set 
znd Edition | dman Otolaryn gology/ By hort Shumrick, Gluckman & 


Meyerho 


ie nie — y TE H d & N k The New Edition of the most comprehen- 
| f — Ca ec sive sourcebook available on 
neil deme pate otolaryngology ofleesyane weal 
Bor {ee Bi Whe poe practical information on the basic sci- 
sie pe Nhe À ine isan and Sur e ences, clinical diagnosis, and surgical 
mey i ta y 7 e al 4 Ki gs a techniques. ..and updates you on all as- 
expert insights into the why, when an pects of contemporary practice. 


how ofssurgery — so you can avoid 
pitfalls and on. optimal results e erences e This four-volume set now includes a sepa- 
Look for brand-new chapters on rate volume that focuses on ar: and 
? aie : constructive surgery ® exp: - 
physiolegy ¢ rliinometr~ ¢ pathophysiol- re PUNE SETER T ExpadGGR COVET 


Pe ENS y age of biochemistry, microbiology and 
ogy of nasal palyps . imectious diseases ou Implement pharmacology ¢ six new chapters on the 
e antibiotic e angiography embolization otolaryngologic manifestations of systemic 
* and the trans-orbital =pproach p~ diseases and pain ¢ new sections devoted 
ethmoid sinus to help yeu treat every e- Q m e aw to diagnosing diseases of the pharynx, 
patient with confidence neck, and thyroid gland 
What's more, you'll find details on both e and more. 


® a 
endoscopic and laser surgery. ..so you D 0 by a d Ty 
can implement these modalities in your Í n Si n Plus. ..you'll be able to turn to hundreds 


oan of new, superbly reproduced illustrations 
practice today for confirming a diagnosis or performing 


“Informative, refreshing, and ; reatment a surgical technique. 
thorough.” (Mayo Clinic Proceedings, Edited by Michael M. Paparella, M.D., Donald A. 


review of the first edition) Shumrick, M.D., Jack L. Gluckman, M.D., & 

By Andrew Blitzer, M.D., D.®.S.; William Lawson. l William L. Meyerhoff, M.D., Ph.D.; with 236 noted 
M.D., D.D.S.; & William H. Fiedman, M.D. June Methods contributors. Jan. 1991. 3664 pp. 3031 ills, 4-vol. set: 
1991. Over 525 pp-Over 450 ils. $125.00. s $450.00. 0-7216-1504-X. 

0-7216-3983-0 










W.B. SAUNDERS COMPANY 


Harcourt Brace Jovanovich, Inc. 
6277 Sea Harbor Drive, Orlando, FL 32887 


CALL TOLL-FREE 
1-800-545-2522 


8:30-7:00 Eastern Time to order! 
(In Fla., call 1-800-433-0001) 
Be sure to mention 
DM#14727 





Clip and 
FAK | 
your order FREE! 
FREE! 1 809 874 6418 
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l W.B. SAUNDERS COMPANY e Harcourt Brace Jovanovich, Inc. 


oi YES! Please rush my copy of the book(s) listed below. If not J Bill me later L] Check enclosed C VISA [O MasterCard D AmEx i 
completely satisfied, | may return the book(s) with the invoice 
within 30 days with no further obligation. I am returning this order card#_ oo / ff ep 7⁄7 i 
form to: W.B. SAUNDERS COMPANY, Order Fulfillment De- Add the applicable sales tax for your area. Prepaid orders save shipping. Make checks 

partment, 6277 Sea Ħarbor Drive, Orlando, FL 32887. aaa Coo COMPANY. Staple this to your purchase order to 
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Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 
Send manuscripts by first-class mail to Byron J. Bailey, MD, 


Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Système International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and “et al’’), (2) title, (3) jour- 
nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up to six; if more than six, list the first three and “et al”), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included when ap- 
propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal’s punctuation and sequence style preference in previously 
published reference listings. 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cem (8% X 1l-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities wath a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE Notre: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1'4-spacing rather than double-spacing. Do not 
justify lines. 
—— (6) Failure to send two sets of illustrations/photographs. 
— (7) Title too long. 
— — (8) Failure to label abstract or to provide abstract. 
—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
—— (10) Failure to include copyright transmittal] letter. 
—— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
—. (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Sinusitis therapy 


Complication. Simplification. 








ORGANIDIN Tablets 
(iodinated glycerol) 


Uncoraplicates sinus therapy by promoting mucus drainage 
Æ Effective adjunctive therapy m Single-agent mucolytic-expectorant 
- Compatible with the antibiotic of therapy 


your choice 


Æ Helps drain mucopurulent secretions Œ No drying of sinuses 


Please see following page for prescribing information. 
wv, WALLACE LABORATORIES 
W. 


Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 





© 1991 Carter-Wallace, Inc 


ORGANIDIN 
(iodinated glycerol) 
Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE . 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
ale bi cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 

The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 
WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use in patients with history or evidence of thyroid disease. 
PRECAUTIONS 
General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: \odides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir—1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 


Children: Up to one-half the adult dosage, based on the child’s weight. 

HOW SUPPLIED 

ORGANIDIN is available as: 

Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 

Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 

Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 

Storage: 

ORGANIDIN Tablets — Store at controlled room temperature. Protect 

from excessive heat and moisture. 


ORGANIDIN Elixir and Solution— Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 
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The answer toa 
time-consuming task 


Credentials Verification — It's important to both 
physicians and those evaluating them. Now 
available in your area, the National Physician 
Credentials Verification Service, AMA/NCVS"™ 
can make the process easier and better. 


Here's how 

For physicians: The AMA/NCVS sets up and 
maintains a permanent portfolio of verified 
information that can be used as the physician applies 
for licensure or privileges. The physician no longer 
needs to start from scratch each time an application 
is made. 


For hospitals/boards: The AMA/NCVS provides a 
summary report of core credentials that have been 
verified with primary sources. And for the core 
credentials it collects, the AMA/NCVS satisfies 
current standards defined in the Joint Commission 
Accreditation Manual for Hospitals for primary 
source verification. The credentials verifier no longer 
needs to reverify all information. 


The result 

It's called a win-win situation and, best of all, it's 
operated by the most experienced provider of 
physician information: the American Medical 
Association. 


For information on the Service, contact your co- 
sponsoring Medical Society office or call the AMA 
at 1-800-677-NCVS. 


The AMA/NCVS — it means 
greater efficiency... quality assured. 


American Medical Association 





National 
Physician 
Credentials 
Verification 
Service ™ 





5 Introducing the 
Wellcome Assurance Plan 


If Septra® 


(trimethoprim and sulfamethoxazole) 


does not provide 
the results you expect, 
Burroughs Wellcome Co. 
will refund the cost 
of the last prescription 
directly to your patient. 


Fe or more information, call 1 -800- 937-4024. 


Please see brief summary of full prescribing informa 






Wellcome Assurance™ 
It’s as simple as that. 
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SEPTRA® TABLETS (80 mg trimethoprim and 400 mg sulfamethoxazole) 

SEPTRA® DS (Double Strength) TABLETS (160 mg trimethoprim and 800 mg sulfamethoxazole) 
SEPTRA® SUSPENSION (40 mg trimethoprim and 200 mg sulfamethoxazole /5 mL) 

SEPTRA” GRAPE SUSPENSION (40 mg trimethoprim and 200 mg sulfamethoxazole / 5 mL) 


BRIEF SUMMARY: 


DESCRIPTION: Septra (Trimethoprim and Sulfamethoxazole) is a synthetic 
antibacterial combination product. 


CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sulfonamides. 
Patients with documented megaloblastic anemia due to folate deficiency. 
Pregnancy at term and during the nursing period, because sulfonamides 
pass the placenta and are excreted in the milk and may cause kernicterus. 
Infants less than two months of age. 


WARNINGS: FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF 
SULFONAMIDES, ALTHOUGH RARE, HAVE OCCURRED DUE TO SEVERE 
REACTIONS, INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDER- 
MAL NECROLYSIS, FULMINANT HEPATIC NECROSIS, AGRANULOCYTOSIS, 
APLASTIC ANEMIA, OTHER BLOOD DYSCRASIAS AND HYPERSENSITIVI- 
TY OF THE RESPIRATORY TRACT. 


SEPTRA SHOULD BE DISCONTINUED AT THE FIRST APPEARANCE OF SKIN 
RASH OR ANY SIGN OF ADVERSE REACTION. Clinical signs, such as rash, 
sore throat, fever, arthralgia, cough, shortness of breath, pallor, purpura 
or jaundice may be early indications of serious reactions. Cough, shortness 
of breath, and/or pulmonary infiltrates may be indicators of pulmonary 
hypersensitivity to sulfonamides. In rare instances askin rash may be followed 
by more severe reactions, such as Stevens-Johnson syndrome, toxic epider- 
mal necrolysis, hepatic necrosis or serious blood disorder. Complete blood 
counts should be done frequently in patients receiving sulfonamides. 
SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. Clinical studies have documented that patients with group 
AB-hemolytic streptococcal tonsillopharyngitis have a greater incidence of 
bacteriologic failure when treated with Septra than do those patients treated 
with penicillin, as evidenced by failure to eradicate this organism from the 
tonsillopharyngeal area. 


PRECAUTIONS: 

General: Septra should be given with caution to patients with impaired renal 
or hepatic function, tothose with possible folate deficiency (e.g., the elder- 
ly, chronic alcoholics, patients receiving anticonvulsant therapy, patients 
with malabsorption syndrome, and patients in malnutrition states) and to 
those with severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-ceficient individuals, hemolysis may occur. This reaction 
is frequently dose-related. 

Use in the Elderly: There may be an increased risk of severe adverse reac- 
tions in elderly patients, particularly when complicating conditions exist, 
e.g., impaired kidney and/or liver function, or concomitant use of other drugs. 
Severe skin reactions, or generalized bone marrow suppression or aspecific 
decrease in platelets (with or without purpura) are the most frequently 
reported severe adverse reactions in elderly patients. In those concurrent- 
ly receiving certain diuretics, primarily thiazides, an increased incidence 
of thrombocytopenia with purpura has been reported. Appropriate dosage 
adjustments should be made for patients with impaired kidney function. 
Use in the Treatment of Pneumocystis carinii Pneumonia in Patients with Ac- 
quired Immunodeficiency Syndrome (AIDS): The incidence of side effects, 
particularly rash, fever, leukopenia, and elevated aminotransferase (trans- 
aminase) values with Septratherapy in AIDS patients who are being treated 
for Pneumocystis carinii pneumonia has been reported to be greatly increased 
compared with the incidence normally associated with the use of Septra in 
non-AlDS patients. 

Information for Patients: See full product information. 

Laboratory Tests: Complete blood counts should be done frequently in pa- 
tients receiving Septra; if a significant reduction in the count of any formed 
blood element is noted, Septra should be discontinued. Urinalysis with careful 


microscopic examination and renal function tests should be performed during 
therapy, particularly for those patients with impaired renal'function. ` 
Drug Interactions: In elderly patients concurrently receiving certain diuretics, 
primarily thiazides, an increased incidence of thrombocytopenia with pur- 
pura has been reported. 

It has been reported that Septra may prolong the prothrombin time in pa- 


tients who are receiving the anticoagulant warfarin. This interaction should ` 


be kept in mind when Septra is given to patients already on anticoagulant 
therapy, and the coagulation time should be reassessed. 

Septra may inhibit the hepatic metabolism of phenytoin. Septra, given at 
a common Clinical dosage, increased the phenytoin half-life by 39% and 
decreased the phenytoin metabolic clearance rate by 27%. When administer- 
ing these drugs concurrently, one should be alert for possible excessive 
phenytoin effect. 

Sulfonamides can also displace methotrexate from plasma protein binding 
sites, thus increasing free methotrexate concentrations. 


Drug/ Laboratory Test interactions: Septra, specifically the trimethoprim com- 
ponent, can interfere with aserum methotrexate assay as determined by the 
competitive binding protein technique (CBPA) when a bacterial dihydrofolate 
reductase is used as the binding protein. Nointerference occurs, however, 
if methotrexate is measured by a radioimmunoassay (RIA). 
Carcinogenesis, Mutagenesis, Impairment of Fertility: 

Carcinogenesis: Long-term studies in animals to evaluate carcinogenic poten- 
tial have not been conducted with Septra. 

Mutagenesis: Bacterial mutagenic studies have not been performed with 
sulfamethoxazole and trimethoprim in combination. Trimethoprim was 
demonstrated to be non-mutagenic in the Ames assay. In studies at two 
laboratories no chromosomal damage was detected in cultured Chinese 
hamster ovary cells at concentrations approximately 500 times human plasma 
levels; at concentrations approximately 1000 times human plasma levels in 
these same Cells a low level of chromosomal damage was induced at one of 
the laboratories. 

Impairment of Fertility: No adverse effects on fertility or general reproduc- 
tive performance were observed in rats given oral dosages as high as 70 
mg/kg/day trimethoprim plus 350 mg/kg/day sulfamethoxazole. 
Pregnancy: (See CONTRAINDICATIONS) Pregnancy Category C. In rats, oral 
doses of 533 mg/kg sulfamethoxazole or 200 mg/kg trimethoprim produced 
teratological effects manifested mainly as cleft palates. The highest dose 
which did not cause cleft palates in rats was 512 mg/kg sulfamethoxazole 
or 192 mg/kg trimethoprim when administered separately. In two studies 
in rats, no teratology was observed when 512 mg/kg of sulfamethoxazole 
was used in combination with 128 mg/kg of trimethoprim. In one study, 
however, cleft palates were observed in one litter out of 9 when 355 mg/kg 
of sulfamethoxazole was used in combination with 88 mg/kg of trimethoprim. 
In some rabbit studies, an overall increase in fetal loss (dead and resorbed 
and malformed conceptuses) was associated with doses of trimethoprim 
6 times the human therapeutic dose. 

Nursing Mothers: See CONTRAINDICATIONS. 

Pediatric Use: See CONTRAINDICATIONS. 


ADVERSE REACTIONS: The most common adverse effects are gastrointestinal 
disturbances (nausea, vomiting, anorexia) and allergic skin reactions (such 
as rash and urticaria). (See WARNINGS section.) For more information on 
adverse reactions, see full product information. 


OVERDOSAGE: See full product information. 
PLEASE CONSULT FULL PRODUCT INFORMATION BEFORE PRESCRIBING. 
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e The emergence ef the multitude of 
modified techniques »or neck dissection 
procedure has resulted in € nomenclature 
system that is nonuriform. To eliminate 
potential misinterpretation, overlap, and 
lack of stancardization, tne Academy’s 
Committee for Head amd Neck Surgery and 
Oncology, with input from the Education 
Committee of the Amesican Society of Head 
and Neck Surgery, hasxdevelbped a classifi- 
cation system for these procedures. This 
has now beer adopted by the American 
Academy of Otolaryngology-Head and 
Neck Surgery. The clessification is based 
on the following concepts: (1) radical neck 
dissection is the fundamental procedure 
with which all other peck dissections are 
compared, (2) modifiec radical neck dissec- 
tion denotes preservaion cf one or more 
nonlymphatic structure(s), (3) selective 
neck dissection denetes preservation of 
one or more group(s) of lymph nodes, and 
(4) extended radical veck dissection de- 
notes removal of one or more additional 
lymphatic and/or nonlymphatic structure(s). 
Adherence to the prineiples of this classifi- 
cation system to desc~ibe reck dissection 
techniques should peovide an improved 
method of cemmunication Furthermore, 
the system provides « rational framework 
on which subsequent terminology can be 
added. 

(Arch Otolaryngol Heac Neck Surg. 
1991;117:601-6D5) 


E n bloc removal of the cervical 
lymphatics, reterred to as radical 
neck dissection, has been performed 
by surgeons since the turn of the cen- 
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tury. The classic technique, described 
by Crile’ in 1906 and later popularized 
by Martin, remained essentially un- 
changed for several decades.” During 
this era, marking the development of 
numerous other surgical techniques for 
head and neck cancer, the primary 
emphasis for optimal cancer control 
was on radical extirpative surgery. 
Since radiotherapy did not become a 
viable therapeutic option until later, 
the concept of radical removal with 
sacrifice of function was widely 
accepted. 

The introduction of new therapeutic 
strategies aimed toward minimizing 
tissue loss from extirpative procedures 
and preserving function for patients 
with head and neck cancer began in the 
1960s. The development of conserva- 
tion laryngeal surgery represented a 
foremost example of this new attitude. 
Radical extirpative procedures became 
less practiced in other surgical onco- 
logic diseases as well, as exemplified 
by breast cancer surgery. Similarly, 
the attitude toward neck dissection 
procedures changed with the develop- 
ment of operations favoring conserva- 
tion of function and appearance.*” 

Unfortunately, with the develop- 
ment and acceptance of conservation 
neck dissection procedures by head 
and neck surgeons, other related prob- 
lems have resulted. For example, a 
multitude of terms used to describe 
these techniques now exists, the ma- 
jority of which have been proposed by 
individuals. One significant drawback 
has been the resultant lack of stan- 
dardization of the expanded terminol- 
ogy leading to confusion, misinterpre- 
tation, redundancy, and lack of 
uniformity. The most serious potential 
outcome may be the suboptimal pa- 
tient care that may occur through mis- 
understanding of the nature of the 
neck dissection procedure. 

There clearly is a need to define and 
standardize the terminology for neck 
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dissection to resolve the many associ- 
ated problems that have arisen with its 
evolution. Acceptance of the terminol- 
ogy and classification neeessitates that 
it should be logical, correlate with the 
biology of lymphatic metastases, and 
meet the standards of oncologic 
principles. 

Aware of the difficulties stemming 
from the development of neck dissec- 
tion modification and the expanded 
terminology, the Committee for Head 
and Neck Surgery and Oncology of the 
American Academy for Otolaryngolo- 
gy—Head and Neck Surgery formed a 
subcommittee in April 1988 to develop 
a Classification system. This was 
prompted by other recent reports, by 
individuals, recommending unique sys- 
tems of classification. The committee 
believed that the acceptance of a neck 
dissection classification would be more 
successful if developed by a group of 
head and neck surgeons rather than 
reflecting an individual’s view. The 
product would thus represent a con- 
sensus of opinions that could then be- 
come adopted by all. We believed that 
the Committee for Head and Neck 
Surgery could well serve to provide 
the mechanism. 

The process of developing a classifi- 
cation for neck dissection by the mem- 
bers of the committee began by delin- 
eating the specific objectives to be 
accomplished. These are as follows: 

1. To develop a standardized system 
of terminology for neck dissection pro- 
cedures. There should be adherence to 
the more traditional terms such as 
radical and modified radical neck dis- 
section, while eponyms and acronyms 
should be avoided. 

2. To define the lymphatic struc- 
tures and other nonlymphatic struc- 
tures removed by each of the described 
neck dissection procedures. 

3. To standardize the terminology 
used to describe the lymphatie struc- 
tures of the neck, particularly the 
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lymph node groups at risk for tumor 
metastases. 

4. To define the clinical and surgical 
boundaries of each of the lymph node 
groups removed in the neck dissection 
procedures. 

5. To restrict the number of terms in 
the neck dissection classification to the 
minimum required to provide a com- 
prehensive system of classification. 

6. To develop a classification that 
correlates with the biology of cervical 
metastases and meets the standards of 
oncologic principles. 

The cervical lymph node groups rou- 
tinely removed in neck dissection pro- 
cedures are as follows: submental and 
submandibular; upper, middle, and 
lower jugular; and the posterior trian- 
gle group. It is also convenient to refer 
to groups of lymph nodes using the 
level system as described by the Sloan- 
Kettering Memorial Group’ (Fig 1). 

The following definitions are recom- 
mended for the boundaries of the 
lymph node groups removed in radical 
neck dissection. 

Level I: Submental grouwp—Lymph 
nodes within the triangular boundary 
of the anterior belly of the digastric 
muscles and the hyoid bone. 

Submandibular group—Lymph 
nodes within the boundaries of the 
anterior and posterior bellies of the 
digastric muscle and the body of the 
mandible. The submandibular gland is 
included in the specimen when the 
lymph nodes within this triangle are 
removed. 

Level II: Upper jugular group— 
Lymph nodes located around the upper 
third of the internal jugular vein and 
adjacent spinal accessory nerve ex- 
tending from the level of the carotid 
bifurcation (surgical landmark) or hy- 
oid bone (clinical landmark) to the skull 
base. The posterior boundary is the 
posterior border of the sternocleido- 
mastoid muscle and the anterior 
boundary is the lateral border of the 
sternohyoid muscle. 

Level III: Middle jugular growp— 
Lymph nodes located around the mid- 
dle third of the internal jugular vein 
extending from the carotid bifurcation 
superiorly to the omohyoid muscle 
(surgical landmark), or cricothyroid 
notch (clinical landmark) inferiorly. 
The posterior boundary is the posteri- 





Fig 1.—The level system for de- 
scribing the location of lymph 
nodes in the neck. Level | indi- 
cates submental and submandib- 
ular group; level Il, upper jugular 
group; level Ill, middle jugular 
group; level IV, lower jugular 
group; level V, posterior triangle 
group; and level VI, anterior com- 
partment group. 


or border of the sternocleidomastoid 
muscle, and the anterior boundary is 
the lateral border of the sternohyoid 
muscle. 


Level IV: Lower jugular group— 
Lymph nodes located around the lower 
third of the internal jugular vein ex- 
tending from the omohyoid muscle su- 
periorly to the clavicle inferiorly. The 
posterior boundary is the posterior 
border of the sternocleidomastoid mus- 
cle, and the anterior boundary is the 
lateral border of the sternohyoid 
muscle. 

Level V: Posterior triangle group— 
This group comprises predominantly 
the lymph nodes located along the low- 
er half of the spinal accessory nerve 
and the transverse cervical artery. 
The supraclavicular nodes are also in- 
cluded in this group. The posterior 
boundary is the anterior border of the 
trapezius muscle, the anterior bound- 
ary is the posterior border of the ster- 
nocleidomastoid muscle, and the inferi- 
or boundary is the clavicle. 

Level VI: Anterior compartment 
group—This group comprises lymph 
nodes surrounding the midline visceral 
structures of the neck extending from 
the level of the hyoid bone superiorly to 
the suprasternal notch inferiorly. On 
each side, the lateral boundary is the 
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medial border of the carotid sheath. 
Located within this compartment are 
the perithyroidal lymph nodes, paratra- 
cheal lymph nodes, lymph nodes along 
the recurrent laryngeal nerves, and pre- 
cricoid lymph nodes. 


CLASSIFICATION 


The committee’s recommended clas- 
sification for neck dissection is based 
on the following concepts: 

1. Radical neck dissection is consid- 
ered to be the standard basic proce- 
dure for cervical lymphadenectomy, 
and all other procedures represent one 
or more alterations of this procedure. 

2. When the alteration involves 
preservation of one or more nonlym- 
phatic structures routinely removed in 
the radical neck dissection, the proce- 
dure is termed modified radical neck 
dissection. 

3. When the alteration involves 
preservation of one or more lymph 
node groups routinely removed in 
radical neck dissection, the procedure 
is termed selective neck dissection. 

4. When the alteration involves re- 
moval of additional lymph node groups 
or nonlymphatic structures relative to 
the radical neck dissection, the proce- 
dure is termed an extended radical 
neck dissection. 
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Fig 2.— Radical neck dissection. 


NECK DISSECTION 
CLASSIFICATION 


| 


The following elassification is recom- 
mended for neck dissection: 


1. Radical neck dissection 
2. Modified radica. neck dissection 
3. Selective neek cissection 
a. Supraomohyeid neck dissection 
b. Posterolateral neck dissection 
c. Lateral neck dissection 
d. Anterior compartment neck 
dissection 
4. Extended radical neck dissection 


Radical neck dissection refers to the 
removal of all ipsilateral cervical 
lymph node groups extending from the 
inferior border of the mandible superi- 
orly, te the clavice inferiorly, and 
from the lateral border of the sterno- 
hyoid muscle, hyoid bone, and contra- 
lateral anterior belly of the digastric 
muscle anteriorly, tc the anterior bor- 
der of the trapezius muscle posterior- 
ly. Included are all ymph nodes from 
levels I through V. The spinal accesso- 
ry nerve, internal jugular vein, and 
sternocieidomastoid muscle are also 
removed. It does net include removal 
of the suboceipital nodes, periparotid 
nodes except for infraparotid nodes 
located in the posterior aspect of the 


submandibular triangle, buccal nodes, 
retropharyngeal nodes, and paratra- 
cheal nodes (Fig 2). 

Modified radical neck dissection re- 
fers to the excision of all lymph nodes 
routinely removed by radical neck 
dissection with preservation of one or 
more nonlymphatic structures, ie, spi- 
nal accessory nerve, internal jugular 
vein, and sternocleidomastoid muscle. 
The structure(s) preserved should be 
specifically named, eg, “modified radi- 
cal neck dissection with preservation 
of the spinal accessory nerve” (Fig 3). 

Selective neck dissection refers to 
any type of cervical lymphadenectomy 
where there is preservation of one or 
more lymph node groups removed by 
radical neck dissection. Four subtypes 
of selective neck dissection are: su- 
praomohyoid neck dissection, postero- 
lateral neck dissection, lateral neck 
dissection, and anterior neck 
dissection. 

Supraomohyoid neck dissection re- 
fers to the removal of lymph nodes 
contained in the submental and subman- 
dibular triangles (level I), the upper 
jugular lymph nodes (level II), and the 
midjugular lymph nodes (level III). The 
posterior limit of the dissection is 
marked by the cutaneous branches of 
the cervical plexus and the posterior 
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Fig 3.—Modified radical neck dissection. One or more of the nonlymphatic 
structures are preserved. 


border of the sternocleidomastoid mus- 
cle. The inferior limit is the superior 
belly of the omohyoid muscle where it 
crosses the internal jugular vein (Fig 4). 

Posterolateral neck dissection refers 
to the removal of the subeccipital lymph 
nodes, retroauricular lymph nodes, up- 
per jugular lymph nodes (level IT), mid- 
dle jugular lymph nodes evel III), low- 
er jugular lymph nodes (level IV), and 
the nodes of the posterior triangle of the 
neck (level V). This procedure is mostly 
used to remove nodal disease from cuta- 
neous melanoma of the posterior scalp 
and neck (Fig 5). 

Lateral neck dissection refers to the 
removal of the upper jugular lymph 
nodes (level II), middle jugular lymph 
nodes (level III), and lower jugular 
lymph nodes (level IV). These lymph 
nodes lie in the lateral aspect of the neck 
as relates to the posterior triangle, sub- 
mandibular triangle, and the median 
(anterior) compartment (Fig 6). 

Anterior compartment neck dissec- 
tion refers to the removal of lymph 
nodes surrounding the visceral struc- 
tures of the anterior aspect of the neck. 
The lymph nodes include the pretra- 
cheal, the paratracheal, the perithyroi- 
dal, and the precricoid (Delphian) (level 
VI). The superior limit of dissection is 
the hyoid bone; the inferior limit is the 
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Fig 6.—Lateral neck dissection. 


suprasternal notch; and the lateral limits 
are the common carotid arteries. Lym- 
phadenectomy of this compartment is 
most frequently indicated in the treat- 
ment of thyroid cancer (Fig 7). 

Other variations of neck dissections 
in which there is preservation of lymph 





Fig 7.— Anterior compartment neck dissection. 


node groups should be designated as a 
“selective neck dissection with the 
lymph node groups removed or pre- 
served” individually listed. For exam- 
ple, the term for neck dissection some- 
times used to remove the primary 
echelon lymph nodes for parotid cancer 
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should be “selective neck dissection 
with removal of level I and II lymph 
nodes”; the term for neck dissection 
where there is preservation of the 
submental and submandibular lymph 
nodes is “selective neck dissection with 
preservation of level I lymph nodes.” 


Standardizing Terminology — Robbins et al 


err F ry p A i a 


Br 


x 


“y 


In all selective neck dissections, the 
Spinal accessory nerve, internal jugu- 
lar vein, and sterncz2leidomastoid mus- 
de are routinely preserved. If removal 
of one or more of -hese structures is 
necessary, the structure(s) should be 
listed after the aporopriate term for 
the neck dissection. 

Extended radical neck dissection re- 
fers to the removel of one or more 
additional lymph nede groups and/or 
nonlymphatie structures not encom- 
passed by radical neck dissection. 
Exampies of such lzmpF node groups 
include the parapharyngeal, superior 
mediastinal, and paratracheal lymph 
nodes. Exaniples of nonlymphatic 
structures include the carotid artery, 
hypoglossal nerve, vagus nerve, and 
paraspinal muscles The additional 
lymphatic and/or nenlymphatic struc- 
ture(s) should be Hentified, eg, ex- 
tended radical neck disseztion with re- 
moval of paratracbeal and superior 
mediastinal lymph nodes and extended 
radical neck dissection with removal of 
the external aa artery. 


COMMENT 


The proposed system for classifying 
neek dissection is irtendad to offer a 
fundamental rational framework by 
which to encompass the plethora of 
names and techniques presently used. 
Traditional terms heve been honored, 
whereas redundant anc ambiguous 
names have been awidec. It appears 
important to adopt some of the newer 
terminology referrim to recent tech- 
niques that have beome accepted and 
appear to be sound encolegieally. Ana- 
tomic terms to dessribe the various 
compartments of the neck have been 
honored, whereas physiological terms 
such as functional and conceptual 
terms such as conse-vative have been 
avoided. Our proposal represents the 
consensus of opinions of the committee 
members, each of waom ^ad previous 
conceptions of neck disseetion termin- 
ology. We purposefuwly avoided devel- 
oping a lengthy comprehensive classifi- 
cation, since this would be least likely 
to gain wide acceptance. We believe 
that the most important strength of 
this classification is © define the com- 
men neck dissection procedures pres- 
ently in use and tc stamdardize the 
terminology tor eaca. Should future 
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expansion be necessary, the conceptu- 
al framework herein proposed could 
suitably accommodate this. 

Radical neck dissection is the most 
traditional and probably the widest 
practiced technique among head and 
neck surgeons. Therefore, it is only 
appropriate to use this time-honored 
procedure as a reference point on 
which to construct a classification. The 
authors used this approach to develop 
the proposed nomenclature system. 
This concept also has historical impor- 
tance in that neck dissection modifica- 
tions evolved from the radical pro- 
cedure. 

It appears logical to accept the term 
modified radical neck dissection to 
describe the technique that removes 
all of the same lymph node groups but 
preserves one or more of the nonlym- 
phatic structures routinely taken in a 
radical neck dissection. This procedure 
truly represents a modification of the 
standard radical neck dissection and 
we believe it is important to adhere to 
this concept in the classification. The 
terms functional and conservation 
neck dissection have also been used to 
describe this technique, but they refer 
to the physiologic benefits of the proce- 
dure rather than the anatomic struc- 
tures. Furthermore, these terms lack 
specificity, because almost all modifi- 
cations of neck dissection techniques 
are designed to preserve function or 
conserve soft-tissue structures. 

The task of categorizing the types of 
neck dissections designed to remove 
less lymph node groups than removed 
by radical neck dissection proved to be 
more difficult. Some of these tech- 
niques are in wide use for specific 
indications and have been well de- 
scribed.”’ The authors agreed that su- 
praomohyoid neck dissection and pos- 
terolateral neck dissection are clearly 
within this category and that it is 
appropriate to maintain these names in 
the classification. A third technique 
within this group, which the authors 
considered to be important although it 
has yet to become widely practiced, is 
the procedure that is designed to selec- 
tively remove the upper, middle, and 
lower jugular lymph nodes. For exam- 
ple, many surgeons electively remove 
these lymph nodes when performing a 
total laryngectomy. Since anatomically 





these nodes are present in the lateral 
aspect of the neck between the anteri- 
or visceral compartment and the poste- 
rior triangle, the term lateral neck 
dissection is considered to be most 
appropriate and anatomically accurate. 
The use of the term lateral to describe 
the anatomical location of the jugular 
lymph node groups is also consistent 
with the term posterolateral neck dis- 
section’ in which the lateral component 
refers to the jugular lymph nodes. 
Since the primary goal of these tech- 
niques is to remove only selected 
lymph node groups as well as spare the 
nonlymphatic structures, the term se- 
lective neck dissection is considered to 
be the most applicable. 

An added confusion to the issue of 
neck dissection terminology is the lack 
of uniformity in the nomenclature for 
lymphatic structures. This applies not 
only to the variation in names used to 
describe lymph node groups, but to the 
inconsistent definitions of the anatomi- 
cal boundaries. We believe that our 
proposed terminology for the lymphat- 
ic structures of the neck and the ana- 
tomical boundaries is consistent with 
the cervical lymphadenectomy tech- 
niques herein described. Adherence to 
this terminology will substantially 
lessen the ambiguity frequently sur- 
rounding its use. 


The Committee for Head and Neck Surgery and 
Oncology wish to acknowledge the advice and 
support from the Education Committee of the 
American Society for Head and Neck Surgery, 
the Executive Committee of the American Acade- 
my of Otolaryngology-Head and Neck Surgery, 
and Ellen Mower of the Office of Learning Re- 
sources, University of California, San Diego, 
School of Medicine. 
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Extended Blepharoplasty 





Peter A. Adamson, MD, CCFP, FRCSC; Guy J. Tropper, MD, FRCSC; Becky L. McGraw, MD 


@ Extended blepharoplasty involves ex- 
tending the dissection of the skin-muscle 
flap used in standard lower eyelid bleph- 
aroplasty to a level below the infraorbital 
rim. This technique is useful in the man- 
agement of infraorbital, or malar, bags 
that are seen in as many as 10% of bleph- 
aroplasty candidates. A concomitant eye- 
lid shortening procedure is frequently 
needed to treat horizontal eyelid laxity. 
Achievement of satisfactory results de- 
pends on the proper suspension of the 
skin-muscle flap to the lateral canthal 
periosteum. Extended blepharoplasty is 
an innovative way to improve infraorbital 
pouching, which is otherwise beyond the 
reach of the standard blepharoplasty pro- 
cedure. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:606-609) 


Ine aia eyelid blepharoplasty can bea 
challenging procedure even for 
the experienced surgeon. In the stan- 
dard lower eyelid blepharoplasty, 
judgment and experience guide the 
surgeon with respect to the extent of 
skin and fat excision. The potential for 
postoperative eyelid malposition or ec- 
tropion imposes conservatism on the 
part of the surgeon. However, some 
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patients, particularly the elderly or 
male patient, have large infraorbital 
pouches and marked skin redundancy 
with lax skin tone. Because the euphe- 
mism, “The lid cannot hold up the 
cheek,” holds true, the standard con- 
servative approach to lower eyelid 
blepharoplasty is inadequate for man- 
agement of these patients. The ex- 
tended blepharoplasty procedure is a 
modification of lower eyelid blepharo- 
plasty that enables the surgeon to cor- 
rectinfraorbital pouches and excessive 
skin redundancy. 

Other authors have recognized this 
problem and proposed treatment meth- 
ods.' Furnas? described festoons of the 
orbicularis oculi as an occasional cause 
of baggy eyelids, and categorized them 
into preseptal, orbital, and jugal. To 
correct such festoons, he advocated the 
use of a suture suspending the myo- 
cutaneous flap of the lower eyelid to 
the periosteum of the lateral canthus. 
However, he limited the dissection of 
the flap to the level of the infraorbital 
rim. Consequently, any correction im- 
posed on the “jugal festoons” was an 
indirect effect. Castanares’ proposed a 
direct excision of the festoons, leaving 
a facial scar, or a facial rhytidectomy 
to make them less apparent. 

Small,* in 1981, first described the 
extended blepharoplasty. This in- 
volved dissection of the lower eyelid 
myocutaneous flap beyond the level of 
the infraorbital rim and onto the an- 
terior maxilla, in order to correct large 
cheek festoons. This present commu- 
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nication outlines our technique of ex- 
tended blepharoplasty, and stresses 
the advantages it offers to select pa- 
tients without a significant increase in 
morbidity. 

Our use of the technique has been 
directed toward elimination of blepha- 
rochalasis extending beyond the in- 
fraorbital rim. While the extended 
blepharoplasty procedure may be per- 
formed alone, it is usually combined 
with an upper eyelid blepharoplasty. 
In this case, the upper eyelid bleph- 
aroplasty is carried out first. Extended 
blepharoplasty directly approaches 
extensive blepharochalasis and ble- 
pharoptosis, which standard lower 
eyelid blepharoplasty does not ad- 
dress. Other indications for the use of 
this technique include: orbital recon- 
struction with strengthening of the 
lower eyelid to support a prosthesis; 
lower eyelid reconstruction, particu- 
larly in cases of postoperative or post- 
traumatic lower eyelid retraction; cor- 
rection of scleral show in selected cases 
of thyroid ophthalmopathy; and recon- 
struction of the zygoma.‘ 

Contraindications for extended 
blepharoplasty are the same as for the 
standard blepharoplasty technique. 
These may be classified into general 
and ophthalmological. General con- 
traindications include unrealistic pa- 
tient expectations, bleeding diatheses, 
diabetes, smoking, or other medical 
conditions making elective surgery in- 
advisable. Ophthalmologic contraindi- 
cations include monocular vision and 
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unstable tEyroid ophthalmopathy. 
Any suspicicn of thyroid dysfunction 
calls fer a thorough endocrinologic 
evaluation. The presence of xe- 
rophthalmia-or proptosis should sug- 
gest additional caution. Scleral show 
should promot the surgeon to search 
for a history of previous trauma or 
surgery to tae eyelid. The structure 
responsible for eyelid retraction 
should be established, and this should 
be addressed during surgery. 


MATERIaLS AND METHODS 
Preoperative Assessment 


Preoperative assessment is similar to 
that for standard blepharopkasty.’ In addi- 
tion, the surgeen shouid delineate the ex- 
tent of imfraorbital pouching below the 
level of infraorltal rim Thispouching may 
take the form c a single fold of edematous 
skin assuming a dependent position below 
the rim, or ma- appear as a second set of 
pouching, separate from the fatty palpebral 
pouches, and ex-ending nferclaterally over 
the zygoma. The quality of the skin, skin 
rhytids, and the amourt of fat prolapsing 
from the varieus compartments is esti- 
mated. “Squincaing” of the eves delineates 
the orbieularie oculi and its degree of 
prominence.’ Seral show, lagophthalmos, 
and eyelid tone must be noted and dealt 
with during suggery. A Schirmer’s test is 
performed on æl patiemts. Each patient is 
also referred for assessment by an ophthal- 
molegist, and s#reoperative photographic 
documentation s obtained. 


Operative Technique 


The procedure may be performed under 
local anesthesia with intravenous sedation, 
or under gener:] anesthesia if combined 
with other proeedures. We routinely ad- 
minister methybredniselone 1120 mg) and 
cefazoline{1 g) intravenously at the begin- 
ning of the procelure. Lidocaine (Xylocaine 
1% ) with epineparine (1:100 000) is used for 
infiltrative aneshesia. A delay of 6 to 7 
minutes is expected to allow adequate vas- 
oconstriction to jevelop. 

After the upper eyeld blepharoplasty 
procedure, the lewer eydid is approached. 
Incision of the slean is started at a point just 
lateral to the inferior punctum 2 to 2.5 mm 
below the lash lise. It is then carried later- 
ally up to the level of the lateral canthus, 
which is higher taan thatgenerally reached 
in the standard »lephareplasty procedure. 
From there, the ncision is exzended hori- 
zontally inza lateral direction ever 12 to 15 
mm, preferably along a preexisting rhytid. 
This incision is approximately 3- to 4-mm 
longer than is generally ased tor standard 
blepharoplasty (Tig 1). 
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Fig 1.— Extended blepharoplasty incision (sol- 
id line). It is longer and slightly higher than the 
standard blepharoplasty incision (dashed line). 





Fig 3.— Estimation of the redundant portion of 
the lateral skin-muscle flap and its excision. 


At the lateral aspect of the incision, 
sharp scissors are used to spread the fibers 
of the orbicularis oculi muscle. With the 
assistant exerting firm downward traction 
on the skin of the cheek, a plane is easily 
dissected between the orbicularis oculi and 
the subjacent orbital septum. Blunt dissec- 
tion of this avascular plane creates a com- 
posite musculocutaneous flap anteriorly. 
Undermining is continued inferiorly into 
the infraorbital region anterior to the zy- 
goma, 1.0 to 2.0 cm below the orbital rim as 
needed, as well as laterally into the lateral 
canthal region (Fig 2). This facilitates later 
redrapage of the flap and tension-free 
wound closure. The blunt dissection mini- 
mizes trauma to the blood supply of the flap 
and decreases the risk of damaging the in- 
fraorbital nerve. After the undermining is 
complete, the musculocutaneous flap is ele- 
vated by incising the orbicularis oculi su- 
periorly along the subciliary incision. 
While retractors hold the flap inferiorly, 
additional exposure of the fat pads is gained 
by drawing the lower eyelid superiorly with 
a temporary tarsal suture. Excision of a 
small strip of orbital septum provides ac- 
cess to the protuberant fat. The fat is gen- 
tly teased from the surrounding tissue us- 
ing blunt dissection. One should avoid dam- 
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Fig 2.—Extent of undermining for extended 
blepharoplasty, into the lateral canthal area, 
below the infraorbital rim, and over the zygoma. 
The short dashed line indicates the infraorbital 
rim. 





Fig 4.—Orbicularis suspension suture an- 
chored to the lateral canthal periosteum. The 
dashed line indicates the imfraorbital rim. 


aging the vessels found medially in the 
vicinity of the fat pad. The inferior oblique 
is seen between the medial and central fat 
pad, and must be respected. Seissor excision 
of fat is limited to that projecting above the 
level of the orbital rim and & preceded by 
injection of the base of the fat globule with 
local anesthetic, followed by bipolar elec- 
trocautery. Absolute hemostasis is secured 
with bipolar electrocautery. 

Laxity of the eyelid is frequently present, 
particularly in this category of patient. 
Horizontal laxity is assessed with the pinch 
test, in which the eyelid is distracted from 
the globe and released. The degree of dis- 
traction and the ability of the eyelid to snap 
back into place are determined. Mild de- 
grees of laxity may be adequately managed 


Blepharoplasty—Adamson et al 607 





Fig 5.—A 44-year-old man with infraorbital pouching. Top left, Preoperative anteroposterior view. Top right, 
Preoperative right lateral view. Bottom left, One-year postoperative anteroposterior view. The procedure in- 
volved elevation of the flap 2 cm beyond the infraorbital rim, 6-mm horizontal eyelid shortening, and 8-mm 
lateral skin excision. Bottom right, Postoperative right lateral view. 


with the orbicularis suspension procedure 
described below. More severe degrees of 
laxity are treated with a lateral cantho- 
plasty.* Extreme cases of laxity may re- 
quire a horizontal eyelid resection, such as 
the modified Bick procedure laterally, or 
the Kuhnt-Szymanowski pentagonal wedge 
excision at the lateral limbus. The eyelid 
margin is reapproximated with 6-0 silk 
everting sutures on the skin starting from 
the gray line, while 5-0 polyglactin (Vicryl) 
sutures are used to reestablish continuity of 
the tarsal plate and pretarsal strip of the 
orbicularis oculi. 

Redrapage of the lower eyelid musculo- 
cutaneous flap is accomplished in a supero- 
lateral direction. The patient is instructed 
to adopt a neutral gaze. Gentle distraction 
on the cheek is used to simulate the effect of 
gravity when the patient resumes an up- 
right position. Care must be taken to avoid 
inferior displacement of the lower eyelid 
margin during this maneuver. Scleral show 
is unacceptable at this point, and an 0.5-mm 
overlap of the lower eyelid on the limbus is 


preferred. Once estimation of the redun- 
dancy of the flap is confirmed, the excess 
skin and muscle is trimmed laterally (Fig 
3). Undermining of the skin around the lat- 
eral canthal part of the incision and flap 
will allow better redrapage of the skin and 
avoid standing tissue cones (dog-ears) on 
skin closure. 

Proper suspension of the flap is the most 
important step of the procedure. A perma- 
nent horizontal mattress suture (4-0 Mer- 
silene) is placed in the orbicularis oculi and 
the deeper dermis of the edge of the museu- 
locutaneous flap, and then sutured to the 
periosteum of the inner aspect of the lateral 
canthal area (Fig 4). Two such suspension 
sutures are placed to elevate the flap supe- 
rolaterally in order to remove all tension 
from the infraciliary skin suture line. The 
rest of the orbicularis muscle is approxi- 
mated laterally with inverted 4-0 poly- 
glactin (Vicryl) sutures. Interrupted, evert- 
ing 6-0 silk sutures maintain the under- 
mined skin edges together. The redundant 
medial part of the flap is then trimmed and 
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the wound is closed with simple 6-0 silk su- 
tures. 

Postoperative care consists of head ele- 
vation and continuous application of ice- 
cold wet compresses for at least 24 hours. 
Generous use of ophthalmic drops during 
the day and ointment during the night ad- 
equately protects the cornea and conjunc- 
tiva. Patients are instructed to apply topi- 
cal antibiotic ointment to the wounds two to 
three times a day, until the sutures are re- 
moved on the fourth postoperative day. The 
horizontal eyelid resection sutures (Bick or 
Kuhnt-Szymanowski) are left in place for a 
total of 7 days. 


RESULTS 


The senior author (P.A.A.) has used 
the extended blepharoplasty tech- 
nique for 3 years. The experience and 
long-term results obtained from seven 
cases have been encouraging and sug- 
gest further application of the tech- 
nique. Approximately 10% of the pa- 
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tients presenting for blepharoplasty 
may be candidates for this technique. 
All of the patients in our series who 
qualified for the extended approach 
were men. Their ages renged from 44 
to 61 years, with an average age of 54 
years. | 

In all patients, severe lower eyelid 
pouching extended below the infraor- 
bital rim. The extended technique was 
applied Phi causing a significant 
increase in operative time. This lower 
eyelid myocutaneous flap was elevated 
as much as 2 cm belew the infraorbital 
rim in three patients anc 1 cm or more 
in the others. On the average, 7 mm of 
redundant skin was excised from the 
lateral aspect of the flap. This is more 
than the average of 2.5 mm that we re- 
move laterally in the stendard bleph- 
aroplasty procedure.* Mcre aggressive 
myocutaneous flap 2levation was per- 
formed in the later eases, as more con- 
fidence in the orbieularis suspension 
suture was obtained. Horizontal eyelid 
shortening was performed in every in- 
stance, removing amaverage of 4.9mm. 

Follow-up ranged from 6 to 15 
months. Chemosis seemed more prev- 
alent than in standard eases, but re- 
solved in all patients within 2 to 6 days. 
Some degree of minor cimpling may 
oceur if the suspension stitch is placed 
tee superficially in the dermis. This 
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can be corrected by skin undermining 
during the surgery and with massage 
postoperatively. One patient present- 
ing with scleral show preoperatively 
had persistent show postoperatively. 
The patient was asymptomatic and 
pleased with the result. All patients 
were very satisfied with the improve- 
ment achieved. No patient suffered fa- 
cial hypesthesia in the infraorbital 
nerve distribution. None of the pa- 
tients in this group suffered from dry 
eye symptoms preoperatively or post- 
operatively. Figure 5 illustrates a rep- 
resentative case. 


COMMENT 


Extended blepharoplasty utilizes 
wider undermining of the standard 
blepharoplasty musculocutaneous flap 
in the region of the upper cheek and 
zygoma. Redrapage of this larger flap 
allows elimination of, or at least im- 
provement in, the infraorbital pouches 
that cannot be addressed with stan- 
dard blepharoplasty techniques. This 
redrapage often provides some lift and 
smoothing of skin in the mid-cheek re- 
gion, but should not be promoted as a 
substitute for facial rhytidectomy. The 
patient should not be led to anticipate 
significant improvement in the melo- 
labial fold, even though minor im- 
provements may be noted. 
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Although relatively easy to describe 
and perform, extended blepharoplasty 
calls for cautious and judicious appli- 
cation. The larger myocutaneous flap 
and skin excision, especially in older 
patients, constitutes a significant risk 
for postoperative scleral show and dry 
eye syndrome. Hence, great emphasis 
needs to be placed on the use of nonre- 
sorbable suspension sutures to secure 
the flaps to the lateral eanthal perios- 
teum. 

Extended blepharoplasty is an inno- 
vative way to address edematous 
“bags” of skin or festoons of orbicu- 
laris oculi muscle extending below the 
infraorbital rim. It represents a valu- 
able modification of the standard 
blepharoplasty procedure, and pro- 
vides a significant improvement of in- 
fraorbital pouching not otherwise 
available. Our experience has provided 
us with good results and justifies its 
continued use. 


Suggested readings include the following: 

1. Small RG. Extended lower lid blepharoplas- 
ty. Arch Ophthalmol. 1981;99:1402-1405. (The clas- 
sic description of extended blepharoplasty.) 

2. Holt JE, Holt GR. Blepharoplasty indica- 
tions and preoperative assessment. Arch Oto- 
laryngol. 1985;111:394-397. (A review of the anat- 
omy, pathology, and indications for blepharoplas- 
ty, as well as a discussion of the complete 
preoperative evaluation for blepharoplasty.) 
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6. McGraw BL, Adamson PA. Post-blepharo- 
plasty ectropion: prevention and management. 
Presented at the Spring Meeting of the American 
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Facial Plastic Analysis and Discussion 





Peter A. Adamson, MD, CCFP, FRCSC; Guy J. Tropper, MD, FRCSC; Becky L. McGraw, MD 


Discussion by Frank M. Kamer, MD 


Present. there is no consensus among 
surgeons when skin flaps or skin-mus- 
cle flaps should be utilized. Traditionally, 
the skin-muscle flap has been used in pa- 
tients in whom a small amount of excess 
skin excision (<3 mm) is anticipated. If 
larger amounts of skin needed to be re- 
moved, a skin flap was utilized. Many sur- 
geons, however, employ a skin-muscle flap 
in all cases while other surgeons prefer skin 
flaps in all but the young patient with tight 
skin. In 1977, Spira'! attempted a clinical 
study to clarify the situation. In a group of 
26 patients ranging in age from 35 to 68 
years old, he performed a skin-muscle flap 
on one lower lid and a skin flap on the con- 
tralateral lower lid. His operative results 
were assessed from color transparencies by 
several plastic surgeons, residents, and stu- 
dents. The photographs were made from 3 
to 12 months following surgery. Except for 
one or two minor disparities, the observers 
felt that there were no significant varia- 
tions between the two eyes. 

Adamson has chosen the skin-muscle 
flap as his method of choice. This technique 
transects the pretarsal orbicularis oculi 
muscle, an important component of lower 
lid support. The tarsoligamentous complex 
is of particular surgical importance. It is 
composed of the pretarsal orbicularis oculi 
muscle, the medial and lateral canthal ten- 
dons, and the fibrous tarsal plate (tarsus). 
Lower eyelid position and tone are related 
in great part to the integrity of the tarsoli- 
gamentous complex. The increase in lower 
lid laxity with age has been attributed to 
stretching of the lateral canthal tendon. 
Preservation of the pretarsal orbicularis 
oculi muscle with its medial and lateral 
tendons and the fibrous tarsal plate as a 
single unit, the tarsoligamentous complex, 
aids in resisting contractile forces placed on 
the lower lid. 

Persistent eyelid malposition following 
lower lid blepharoplasty may result from 
overzealous excision of skin or muscle, scar 


formation and contracture within the lower 
eyelids, adhesions of the orbital septum, or 
dystonic muscle function of the orbicularis 
oculi muscle. Eyelid malposition, therefore, 
results when forces acting on the lower lid 
in an inferior direction overcome the sup- 
port of the tarsoligamentous complex. 

Rees? believes that lid retraction is more 
frequent after extensive skin undermining 
than following the skin muscle flap tech- 
nique. He feels that the skin flap has a ten- 
dency to contract like a free skin graft does 
but to a lesser extent. Aston,’ on the other 
hand, believes that the possibility of post- 
operative scleral show is reduced by utiliz- 
ing a skin flap and preserving the attach- 
ments of the orbicularis oculi muscle to the 
tarsus and the orbital septum. 

Preservation of the tarsoligamentous 
complex by placing the skin incision in a 
crease approximately 4 mm below the 
lashes as advocated by McCollough and 
English* appears to offer few theoretical 
advantages. Preserving the pretarsal skin 
adds little if any support to the lower lid. 
Furthermore, placement of the incision at 
this lower level makes for a more visible 
scar that can be difficult to camouflage, even 
with eyeliner. 

The choice of the best indicated surgical 
technique is subjective, influenced by one’s 
skill, training, knowledge and overall aes- 
thetic judgment. As a rule, it is best to ob- 
tain a maximal result with a minimum of 
surgery, as complications often rise with an 
increase in surgical intervention. A conser- 
vative approach aids in preventing radical 
alterations in the normal aging eyelid. 
Compromises must frequently be made be- 
tween the “ideal” eyelid and a more indi- 
vidualized surgical result. Certain condi- 
tions cannot be significantly improved or 
changed by lower lid blepharoplasty. For 
example, rhytides of the lower lid skin can 
rarely be improved by blepharoplasty 
alone. Attempting to eliminate these wrin- 
kles and fine lines by removal of excess skin 
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often results in pulling of the lower lid 
margin downward, causing unacceptable 
scleral show, if not frank eetropion. An 
ounce of prevention is worth a pound of 
cure, especially as it relates to the aesthetic 
unit of the eyelid, eye, and orbit. 

Adamson has attempted to present an 
anatomic classification and treatment of 
aesthetic and functional eyelid abnormali- 
ties in a well-organized outline. Skin flaps, 
transconjunctival, and pre-excision tech- 
niques are not included in this retrospective 
study, yet wedge resections, lateral cantho- 
tomies, and lateral suspension sutures are. 
Is too much surgery being performed in at- 
tempting to correct all the anatomic varia- 
tions and perceived deformities of the aging 
eyelid? Is it ever worth requiring a second- 
ary reconstructive procedure to repair com- 
plications that may have been prevented by 
a more conservative approach? Are the 
risks worth the rewards? These are the 
questions that must be answered by each 
one of us in establishing our surgical phi- 
losophy. 

This type of study enables surgeons to 
compare their aesthetic results with mea- 
surable data concerning complications, 
function, and patient satisfaction. It can 
help influence the evolution of our surgical 
philosophy and technique, keeping routine 
from becoming one’s master in the pursuit 
of improved functional and aesthetic re- 
sults. 

FRANK M. KAMER, MD 
Beverly Hills, Calif 
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Treatment of 813 Zygoma-Lateral Orbital 


Comp.ex Fractures 
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è A (0-year experience with surgical 
treatment of 813 zygomalateral orbital 
complex fractures is reviewed. Regard- 
less of the tyme c severity of the fracture 
pattern, concomeant fractures of the or- 
bital floor andrin~™ were approached exclu- 
sively through the transconjunctival ap- 
proach without adateral canthotomy. The 
advantages cf tais approach compared 
with the subeilia’y access are the avoid- 
ance of a visible scar and markedly re- 
duced incidence of postoperative lower 
eyelid compiicatons such as ectropion 
and edema. implants of lyophilized dura or 
cartilage anc aut»genous bone were used 
to reconstruc’ orpital floor defects. Malar 
asymmetry is a mequent complication of 
zygoma fractures resulting from inade- 
quate three-dimensional reduction. Meth- 
ods for accesate reduction and stabiliza- 
tien, indications for closed and open re- 
duction, andmaragement of the fractured 
infraorbital mm ave emphasized. The indi- 
cations for minipseates vs wire ligatures for 
the infraorbital mm are discussed. Long- 
term follow up and evaluation of the re- 
sults with recarc to the fracture pattern, 
complications, maxillary sinus dysfunc- 
tien, and facial and orbital symmetry are 
presenied. 

(Arch Otewaryagol Head Neck Surg. 
1991;197:67°-622 


he zygemetic bone is a key com- 
ponem o structural facial es- 
thetics becaue it constitutes the 
prominence of the “cheekbone.” Be- 
cause ef itsgmrominent and exposed lo- 
cation the aygema or malar bone is 
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highly susceptible to fractures in fa- 
cial trauma. Failure to achieve ade- 
quate and correct reduction of dis- 
placed zygoma fractures can result in 
delayed complications.'? Secondary 
correction of complications, such as 
enophthalmos or malar asymmetry, is 
fraught with difficulties and they are 
best prevented.*’ Therefore, the goal of 
treatment for zygoma fractures is to 
restore the pre-injury facial skeletal 
configuration, while preventing de- 
layed visual disturbances and cosmetic 
deformity from developing. Tech- 
niques for accurate closed or open re- 
duction, and indications for osteosyn- 
thesis or wire ligatures are also high- 
lighted. 

Concomitant fractures of the orbital 
floor and rim are common with zygoma 
fractures. The transconjunctival ac- 
cess to the orbital floor is a well known 
procedure.*? Yet, this approach enjoys 
limited use for simple and isolated or- 
bital floor fractures. For the majority 
of comminuted and multifragment 
fractures involving the body of the zy- 
goma or infraorbital rim, a lower eye- 
lid subciliary approach, often with a 
lateral canthotomy, is generally 
preferred.'*” Although the subciliary 
approach is considered cosmetically 
“acceptable” it has the undesirable ef- 
fect of creating an often visible facial 
scar. Additional disadvantages of the 
subciliary access are ectropion or en- 
tropion and persistent edema of the 
lower eyelid, resulting from dissection 
of the inferior portion of the orbicu- 
laris ocularis and injury to the lym- 
phatic vessels thus impairing drain- 
age. 

The arguments against a transcon- 
junctival access focus primarily on 
concern about limited exposure that 
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apparently makes accurate reduction 
and osteosynthesis of displaced in- 
fraorbital rim fragments difficult or 
impossible.'''*?! Our extensive experi- 
ence contradicts this and other con- 
ventional concepts in managing zy- 
goma and infraorbital rim fractures. 
The purpose of this article is to de- 
scribe our methods for the manage- 
ment of zygoma fractures and analyze 
their efficacy by evaluating the func- 
tional and esthetic results and compli- 
cations. 


PATIENTS AND METHODS 


During the 10-year period between 1978 
and 1988, 813 zygoma-lateral orbital com- 
plex fractures were surgieally treated and 
followed up postoperatively for a minimum 
of 1 and a maximum of 5 years by the De- 
partment of Craniomaxillofacial Surgery 
and Otolaryngology at the University Hos- 
pital in Bern (Switzerland). Preoperative 
ophthalmology consultation is desirable 
and the patients were subsequently also 
followed by the ophthalmology depart- 
ment. Standard radiographs including 
Caldwell, Waters, and submentovertex 
views were obtained in all patients preop- 
eratively. For more extensive fractures of 
the orbit and midface these were supple- 
mented by computed tomographic scan of 
the orbit, in both the axial and coronal 
planes. 

The following findings, based on clinical 
and radiological assessment, were consid- 
ered indications for urgent surgical inter- 
vention: (1) signs of orbital compression 
such as increasing exophthalmos or devel- 
opment of the orbital apex syndrome with 
or without optic nerve involvement mani- 
fested by progressive diminution of visual 
acuity. Deferral of surgery in such cases 
may lead to irreversible damage with per- 
manent loss of vision despite the use of 
high-dose steroids.” (2) Patients with 
clinical and radiological evidence of en- 
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trapped periorbital tissue or extraocular 
muscles. For these cases surgical interven- 
tion was preferably within 24 hours. Anti- 
biotic therapy, beginning intraoperatively, 
was maintained for 8 days with amoxicillin 
combined with clavulanacid (Augmentin, 
Beecham, Bern, Switzerland). 


Treatment Modalities 


Closed Reduction.—This was successfully 
attempted in 149 (18%) highly selected 
simple zygomatic fractures without exten- 
sive disruption of the orbital floor and rim 
as determined by clinical and radiographic 
assessment (Fig 1). Prolapse or incarcera- 
tion of orbital contents must be excluded 
preoperatively, since this would be a con- 
traindication to closed reduction alone. 

Open Reduction.— Indications for open re- 
duction were as follows: multifragmentary 
fractures involving the body of the zygoma 
or zygomaticomaxillary buttress, as well as 
the infraorbital rim and orbital floor. Ad- 
ditionally, insufficient stability following 
attempted closed reduction was also an in- 
dication for proceeding with open reduc- 
tion. 


Surgical Technique 


Closed reduction is performed by a J- 
shaped curved hook elevator inserted 
through an intraoral access or a stab inci- 
sion just below the arch of the zygoma (Fig 
1). The elevator is then engaged directly 
under the body of the zygoma and traction 
is applied to reduce the fracture. The site of 
insertion for the elevator hook depends on 
the fracture configuration and the force 
vectors required for reduction. For exam- 
ple, in simple distocaudal dislocations of 
the zygoma an intraoral insertion usually 
enables advancement of the zygoma for- 
ward and into the correct reduced position. 
But, if the fractured zygoma is displaced 
distally with medial collapse, then lateral 
traction will need to be applied to the body 
and arch of the zygoma. Therefore, in this 
instance a preauricular insertion of the el- 
evating hook is more appropriate (Fig 1). 
Injury to the facial nerve can be avoided if 
(1) the hook is inserted anterior to the ar- 
ticulate eminence of the temporomandibu- 
lar joint, but not too close to the body of the 
zygoma. No facial nerve branches run in 
between the two points. (2) Before applying 
lateral traction one must be aware of the 
fact that the hook must be engaged under- 
neath the arch and/or the body of the zygo- 
ma. If the hook is not adequately engaged it 
may slide along the surface of the body of 
the zygoma thus damaging the nerve 
branches. If these guidelines are strictly 
followed no injury to the nerve will occur. 
Inadequate three-dimensional reduction or 
instability with digital pressure following 
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Fig 1.—Left, Insertion of hook for reduction of zygoma fracture. Cross-hatched area should be 


avoided to prevent penetration into the sinus or orbit. Right, External insertion of hook (H) for frac- 


ture reduction (see Surgical Technique section). 


adequate reduction mandates proceeding 
with open reduction. 

Open reduction of dislocated and multi- 
fragment zygoma-lateral orbital complex 
fractures (shown in Figs 2 through 4) were 
approached as follows: (1) lateral intrabrow 
incision for the frontozygomatic fractures; 
(2) an intraoral (buccal) approach for the 
zygomaticomaxillary buttress area; (3) a 
transconjunctival approach for exposure of 
the infraorbital rim and orbital floor; and 
(4) where extensive comminuted nasoeth- 
moid complex or frontobasal fractures were 
also present, a coronal flap exposure is uti- 
lized in concert with a transconjunctival 
access for the orbital floor and rim. 

The transconjunctival approach is part of 
the regular resident training program with 
particular caution paid to the tarsal plate, 
cornea, and lacrimal duct. Initially, the zy- 
goma is reduced and held in place with a 
hook elevator, while the fracture borders 
are aligned and the three-dimensional as- 
pects of the reduction are evaluated. Place- 
ment of a temporary wire ligature at the 
frontozygomatic fracture site helps to 
maintain this position. Next, the infraor- 
bital rim and orbital floor, up to the apex, 
are exposed, and the alignment of the zygo- 
maticomaxillary buttress can be assessed 
through a buccal approach. Note that a 
transconjunctival approach was used exclu- 
sively for access to the infraorbital rim and 
orbital floor regardless of the fracture se- 
verity or displacement (Fig 2, center left 
and right and 3). This exposure permits op- 
timal reduction of even major multifrag- 
ment disruptions of the orbital floor and 
rim. Even tiny infraorbital rim fragments 
are saved and included while the fracture 
borders are meticulously adapted (Fig 3, 
bottom right) and wedged in. Only this cor- 
rect repositioning of fragments can provide 
the exact reproduction of the pretraumatic 
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three-dimensional esthetic relations at the 
time of primary surgery. Preservation of 
such small fragments is preferable ta, and 
in contrast with, simple primary bone 
grafting. Even minor changes in the size, 
angulation, or configuration of this area 
may produce relatively marked displace- 
ment of the malar prominence. 

Alignment and repeated inspection of 
both surfaces of the lateral orbital wall and 
all the remaining buttresses is performed. 
Next, the initial frontozygomatic wire liga- 
ture is replaced with a titanium miniplate 
for the sake of enhanced stability. The pol- 
icy of the senior author (J.R.) is to restrict 
and minimize the utilization of allomateri- 
als, including miniplates. Therefore, a 
miniplate is applied to the zygomaticomax- 
illary buttress area only if alignment cf the 
buttress cannot be maintained or if the 
stability of the achieved three-dimens_onal 
reduction is questionable. Following this 
three-dimensional reduction and fixation, 
the zygomatic arch is repositioned wita the 
help of a hook elevator inserted below the 
arch. Lateral traction enables the correct 
repositioning as the arch is located in be- 
tween both the superficial and the deep fas- 
cia layers of the temporal and the masseter 
muscles. The reduced arch is thus kept in 
place. Thus there is no indication for expo- 
sure and plate osteosynthesis in this region. 
In none of our cases was such a procedure 
necessary. 

Following elevation of prolapsed orbital 
tissue, depressed orbital floor bone frag- 
ments are elevated from the maxillary 
sinus and repositioned if possible. If no de- 
fect exists after repositioning the frag- 
ments and the floor is stable, no implants 
may be necessary. Small defects, generally 
less than 5mm in diameter are covered with 
lyophilized dura. Larger defects in the or- 
bital floor are bridged with lyophilized car- 
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=ig 2.—Top left and right, Displaced left zygoma fracture (arrows). Center left and right, 
Transconjunetival approach is illustrated with reduction of inferior orbital rim fragments (white ar- 
rows) and bottom left, wire fixation (black arrow). Note, the upper eyelid is closed for corneal pro- 
tection. Bottem right, Postoperative roentgenogram showing miniplate fixation sites and infraor- 
Sital rim wires (arrows). 


tilage implants (Fig 4). Autogenous bone 
zrafts (calverial outer table) have also been 
ased, althowgh we now tend to favor lyo- 
ohilized camtilage as our experience with 
this materāl has grown.”* During the 
early years ef the study (1978 through 1981) 
Silastic implants were used and, subse- 
guently, use of this material was discontin- 
ued becauseof problems with extrusion and 
foreign bod~ reactions in our patients, and 
as reperted by others.’ 


REPORT OF CASES 


The following cases highlight key aspects 
and special problems in the management of 
zygoma-lateral orbital complex fractures. 

Case 1.—Figure 4 demonstrates a case 
with bilateral zygomalateral orbital com- 
plex fractures and a Lefort I fracture. The 
right zygoma fracture was unusual because 
the frontozygomatic suture area was intact, 
while the supraorbital rim fracture ex- 
tended into the lateral orbital area instead 
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(Fig 4, top left). The right malar promi- 
nence contained multiple fragments and, on 
the left side, both the supraorbital rim and 
the frontozygomatic area were fractured. 
Fixation of the Lefort I fracture with 
miniplates adjacent to the pyriform aper- 
ture created sufficient stability for subse- 
quent miniplate fixation of both zygomas at 
the zygomaticomaxillary buttresses. This 
was sufficiently stable to permit wire fixa- 
tion of the remaining fractures rather than 
using miniplates. The multiple fragments 
of the right malar prominence were reduced 
and fixed by a miniplate-wire ligature com- 
bination (Fig 4, bottom left). The anterior 
maxillary sinus wall fragments were stabi- 
lized with vicry! sutures. The postoperative 
result (Fig 4, bottom right) shows malar 
symmetry and demonstrates the cosmetic 
advantage of a transconjunctival approach 
to the infraorbital rim. 

Case 2.—F igure 5 shows a case with ex- 
tensive disruption of the midface, bilateral 
multifragment zygoma-lateral orbital wall 
fractures, and associated frontobasal skull 
base fractures (Fig 5, top left and right). 
Following subcranial management of the 
frontobasal skull base fractures,” reduc- 
tion of the nasal skeleton was performed. 
Only then was three-dimensional reduction 
of the zygoma performed. On the left side, 
the zygoma fragments were rotated, mark- 
edly displaced, and devoid of periosteal at- 
tachment. These fragments were removed, 
miniplates were applied (Fig 5, center), and 
the whole complex was reimplanted and 
fixed to the previously reduced maxillary 
and frontozygomatic articulations (Fig 5, 
bottom left). The temptation to substitute 
primary bone grafts in this situation should 
be resisted, since only the original frag- 
ments can guarantee a correct three-di- 
mensional reduction. The 1-year postoper- 
ative result is shown (Fig 5, bottom right). 

Case 3.—The case shown in Fig 6 demon- 
strates the need for a coronal flap, as well as 
indications for primary bone grafting and 
the use of miniplates for the infraorbital 
rim. Nasoethmoid-frontebasal fractures 
with cerebrospinal fluid leakage, displaced 
right supraorbital and infraorbital rim 
fractures, and an open left zygoma-orbital 
fractures with considerable bone loss were 
present. Coronal flap exposure allowed 
management of the anterior skull base? 
with reduction and miniplate fixation of the 
right supraorbital-frental bone fractures 
(Fig 6, top right). The right infraorbital rim 
fragments were wedged in and fixed with 
wire ligature. The left side presented a re- 
constructive challenge due to the extensive 
bone loss including the malar prominence, 
infraorbital rim, and zygomaticomaxillary 
buttress (Fig 6, center left). Iliac crest bone 
grafts and miniplates (Fig 6, center right) 
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Fig 3.—Top left, Patient with bilateral infraorbital rim and floor fractures (arrows) with concomitant nasoethmoid complex fraz- 
tures. Top right, Illustrates management of comminuted infraorbital rim and floor fractures. U indicates upper eyelid; L, lower 
eyelid; F, medial fracture border; and |, infraorbital nerve. Bottom left, Dried skull demonstration of techniques for drilling burr 
holes for wire fixation. F indicates orbital floor; B, caution when drilling in this direction because of risk to vessels and nerves 
in the infratemporal fossa. Bottom right, Bone fragment (black triangle) interpositioned with wire fixation (dotted line shows 
path of wire) to reconstruct infraorbital rim. 


were used to reconstruct these areas as il- 
lustrated (Fig 6, bottom left). The postop- 
erative result at 6 months (Fig 6, bottom 
right) is shown, with some unfavorable 
scars from the facial lacerations. Despite 
the periorbital fat and soft-tissue loss, no 
diplopia was present. 

Case 4.—The patient in Fig 7 had a dislo- 
cated zygoma-lateral orbital complex frac- 
ture extending into the frontotemporal 
skull with lateral displacement (Fig 7, top 
left and right). A coronal flap exposure for 
reduction and fixation was used (Fig 7, bot- 
tom left). Due to the periorbital injuries, a 
slight strabismus is present 6 months post- 
operatively (Fig 7, bottom right), but with- 
out diplopia. 


RESULTS 
Motor vehicle accidents, personal al- 
tercations, and sports injuries were 


the most common causes of zygoma 
and lateral orbital complex fractures 


in this series of 813 fractures. These 
813 fractures represent slightly over 
90% of patients in compliance with a 
minimum postoperative follow up of 1 
year by our department and the de- 
partment of ophthalmology. The range 
of patient follow up was between 1 and 
5 years. The clinics for ophthalmology 
and otolaryngology-head and neck 
surgery and our department were in- 
tegrated in the evaluation. The data 
were currently included in the text. 
Table 1 portrays the breakdown of 
the types of fractures in our series. 
Simple fractures were defined to in- 
clude zygomatic fractures of the clas- 
sical “tripod” (actually tetrapod) type. 
Patients with multifragment frac- 
tures of the zygoma, or extensive con- 
comitant disruption of the orbital floor 
were defined as having complex zygo- 
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ma-lateral orbital fractures. Associ- 
ated extensive midface and naso-or- 
bital fractures (62% vs 16% of simple 
fractures) were more common, as ex- 
pected with the higher velocity impact 
associated with such fractures. 

Figure 8 shows closed reduction was 
performed successfully with 29% (149/ 
518) of the simple zygoma fractures, 
representing 18% of all tnese frac- 
tures. Open reduction with osteosyn- 
thesis and reconstruction of the or- 
bital floor where necessary was re- 
quired in 82% (664) of our cases. All 
multifragment zygoma fractures were 
treated by open reduction. In none of 
the procedures was any temporary or 
permanent facial nerve dysfunction 
manifest. 

Table 2 displays the complications 
related to using the transconjunctival 
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Fig 4.— Top Bit, Patient with bilateral zygoma and midface frac 








tures (white arrowheads). Note the 


uncommon |ceation of the right supraorbital fracture. Concomitant maxillary fracture (black arrow- 
heads) Top ight, Wire fixation of infraorbital rim (arrows) with C indicating lyophilized cartilage 
implant'recorstruction of orbital floor. Bottom left, Postoperative roentgenogram. Miniplate fixa- 
tion of maxillary fracture with wire fixation of both inferior orbital rims, left zygomaticofrontal and 
right supraorital fractures (arrowheads). Right zygomaticomaxillary buttress wire and bone graft 
‘arrow). Bottom right, One-year postoperative appearance of patient. Bilateral external lateral 


2yebrow incisions were used. 


route. The two tarsal plate injuries 
were direcly the result of technical 
error on the part of the operating sur- 
zeon. Fortanately this was recognized 
intraaperacively and the tarsus was 
repaired. Especially worthy of note is 
the low inddence of ectropion and en- 
tropion, 1.2% vs a reported 10% with 
the subciliary approach.” Most of the 
sight patients with this complication 
were treated by residents during their 
training period. These cases needed 
secondary corrective surgery. Their 
postoperative course was uneventful. 
Table 3 outlines the materials used 
for recons-ruction of the orbital floor. 
Silastic was used during the early 
years(1979 through 1981) of this study 
as an orbi-al floor implant. Long-term 
follow up «f these patients resulted in 
extrusion and removal of the Silastic 
implant ia 17% (8/48) of these pa- 
tients. As a result, we switched to uti- 
lizing lyophilized dura er cartilage and 


autogenous bone during the latter 
years (1982 through 1988). Note the 
paucity of complications related to the 
biocompatibility of these materials. 

Table 4 outlines complications re- 
lated to maxillary sinus dysfunction. 
Patients developing postoperative 
maxillary sinus  infection/sinusitis 
were considered to have dysfunction 
from impaired drainage (1.6% ). After 
application of a tube for drainage pro- 
truding into the nasal lumen, no fur- 
ther complications were observed. 
Four patients with multifragment zy- 
goma fractures extending into the 
midface developed persistent oroan- 
tral fistulas requiring secondary sur- 
gical closure. In 5.3% of the patients 
with radiographic opacification of the 
maxillary sinus no further treatment 
was necessary as normal function was 
established. 

Tables 5 and 6 show the incidence of 
infraorbital nerve dysfunction associ- 
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ated with these fractures and their 
treatment. Patients were tested pre- 
operatively and postoperatively dur- 
ing their follow up visits. Anesthesia 
was defined to mean the absence of 
sensation to toueh and sharp pin test- 
ing over the ipsilateral cheek, maxil- 
lary dentition, and upper lip persisting 
1 year postoperatively. Dysesthesia in- 
cludes the presence of sensation, but 
an altered level compared with preop- 
erative testing or in comparison with 
the contralateral side at 1 year. Both 
the severity of the fracture and the ex- 
tent of surgical manipulation required 
for reduction are clearly related to 
postoperative infraorbital nerve dys- 
function. Distinguishing between the 
relative contributions cf these two fac- 
tors was difficult. 

Table 7 shows the ineidence of post- 
operative complications related to the 
reduction of zygomatic fractures. Pa- 
tients with malar asymmetry were 
subdivided into two groups. First, were 
those patients with significant malar 
asymmetry that was obvious to the 
patient and to us on casual inspection 
during follow up visits (4.3%). These 
patients were considered to have an 
unsatisfactory cosmetic result and 
many agreed to have secondary recon- 
structive procedures using malar os- 
teotomies or onlay grafts. The second 
group of patients had minor degrees of 
malar asymmetry undetected by both 
the patients and their families, and not 
apparent on casual observation. Yet 
critical inspection and measurements 
performed on all patients revealed mi- 
nor but clinically insignificant dispar- 
ities between the malar prominences 
in 9.7% of our patients. Late enoph- 
thalmos and hypopathalmes with 
varying degrees of diplopia developed 
in 4.7% of our patients. Many of these 
patients with enophthalmos and diplo- 
pia had secondary cerrective proce- 
dures that are beyond the scope of this 
article. We currently have a study in 
progress regarding enophthalmos and 
diplopia. 


COMMENT 


Fractures of the zygoma are rela- 
tively common; unfortunately, so are 
postoperative complications following 
surgical treatment.' Late cosmetic de- 
formity and asymmetry following re- 
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Fig 5.—Top left, Patient with combined Lefort I-lll extensive midface fractures (arrows) with 
infraorbital rim involvement. Dotted lines with arrows show extensively disrupted maxillary 
fractures. Note lateral displacement of left zygoma (large black arrow). Top right, Computed to- 
mography of same patient. Center, Zygoma complex prior to replacement as free bone graft. B 
indicates body of zygoma; M, maxillary sinus anterior wall; and L, lateral wall of maxillary sinus. 
Bottom left, Roentgenogram taken 1 week postoperatively. Three plates (arrowheads) are stabi- 
lizing the maxilla, two of them are at the zygomaticomaxillary buttresses. Bottom right, Photograph 
taken 1 year postoperatively. 
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duction apparently occurs in 20% to 
40% of cases.'* Additionally, enoph- 
thalmos, diplopia, infraorbital nerve 
paresthesias, and lower eyelid prob- 
lems are not uncommon.**” 

Failure to conceptualize the three- 
dimensional anatomy and relation- 
ships of the zygoma-lateral orbital 
complex will undoubtedly lead to in- 
adequate reduction of thes fractures. 
The zygoma has been described as a 
four-sided pyramid.** Accordingly, zy- 
goma fractures are described as being 
tetrapod. Correct alignmem: of three of 
these pillars during fracture reduction 
is thought to be necessary.** Further 
confounding the achievement of accu- 
rate reduction and malar symmetry is 
rotation of the fractured sezment. Ro- 
tation often occurs along the axis of 
the zygomaticofrontal pillar and infe- 
riorly because of the pull ef the mas- 
seter muscle.: Failure to consider 
this rotation of the zygoma three- 
dimensionally during reduction may 
be a major cause of postoperative ma- 
lar asymmetry. This can be a major 
pitfall especially when only single- 
point stabilization of the zygoma at 
the frontozygomatic area is attempted 
as advocated by some.” 

Closed reduction is indicated for se- 
lected simple zygoma fractures (Fig 1). 
Prolapse or incarceration of orbital 
contents through accompznying or- 
bital floor fractures represents a con- 
traindication to closed reduction. In- 
traoperative inspection and digital 
pressure applied to the zygoma after 
closed reduction is used to ascertain 
stability. Failure to maintain stability 
mandates open reduction and osteo- 
synthesis. Adequate and critical follow 
up after reduction will confirm the ef- 
ficacy of this method. 

For three-dimensional conceptual- 
ization considering the exact align- 
ment of the zygomaticofrontal suture, 
zygomaticomaxillary buttress, and in- 
fraorbital rim is crucial. Despite the 
importance of three-point align- 
ment,” fixation at all three pillars is 
not always necessary. The fracture 
pattern and the correct adaptation of 
the fragment borders dictate the fixa- 
tion points necessary to maintain re- 
duction, rather than having precon- 
ceived notions regarding one-, two-, or 
three-point fixation.’**° This decision 
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Fic 6.—Top left, Computed tomogram of patient with severely comminuted multifragment fractures of the left midface and lat- 
eral orbital complex. Top right, A coronal flap was used since a right supraorbital and frontobasal fracture involving the frontal 
sirus was also present. D indicates exposed dura above the gap of the right frontal sinus fracture; N, mose; and S, supraor- 
bital rims. Center left, Exposure of the midface and inferior orbital rim was through facial lacerations. Note extensiveness of 
soft-tissue injury with loss of bone. Dotted line represents approximate level of missing inferior orbital rim. | indicates infraor- 
bital nerve; L, lateral orbital rim; and N, nose. Center right, Midface, inferior and lateral orbital rims reconstructed with split 
cævarial bone grafts and titanium miniplates. Bottom left, Postoperative roentgenogram showing miniplates (arrowheads) and 
wise fixation (arrow) of right inferior orbital rim fracture. This case illustrates a rare and exceptional situation where miniplates 
are also necessary for the inferior orbital rim. Bottom right, Six-month postoperative photograph of patient. Surprisingly, this 
patient has no diplopia. 
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Table 1.—Types of Fractures 


Associated Extensive Midface and/or 

Type of Fracture n (%) Naso-orbital Fractures, No. (%) 
Simple zygoma fracture 518 (64) 83 (16) 
Multifragment zygoma fracture 295 (36) 183 (62) 
Total 813 266 (33) 


Table 2.—Complications Related to Transconjunctival Approach 


No. of Lacrimal Duct Tarsus Corneal Postoperative 
Type of Fracture incisions Injuries Lesion Abrasion Ectropion 
Simple zygma fractures 369 1 1 1 3 
Multifragment zygoma fractures 295 2 1 0 5 
Total 664 3 (0.5%) 2 (0.3%) 1 (0.2%) 8 (1.2%) 


Table 3.—Materials Used for Floor of Orbit Reconstruction 


Material 
a a țo a ac  O— 






















































No. of Local Bone 
Cases Silastic Lyodura Lyocartilage Transplants 


1979-1981 
1982-1988 
Total implants 


* Eight of these implants were rejected, requiring removal. Silastic was not used after 1981. No rejection oc- 
curred with any of the other implant materials. 
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Fig 7.—Top left and right, A 7-year-old boy with 
depressed zygoma-lateral orbital complex and 
supraorbital rim fracture extending into the left 
frontobasis. Bottom left, Intraoperative lateral 
view through coronal flap exposure. N indi- 
cates nasal dorsum. Note temporal skull and 
lateral orbital rim fractures. Bottom right, Pho- 
tograph of patient taken 6 months postopera- 
tively. 


Multifragment Simple 
Zygoma Zygoma 
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Fig 8.—Treatment modalities in 813 zygoma 
fractures. 
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Persistent Roentgenographic Clouding 


After 6 Months 
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No. of 


Type of Fracture Cases 
Simple zygoma fractures 

Closed reduction 

Open reduction 
Multifragment zygoma fractures 


Total 





No. of 


Type of Fracture Cases 


Simple zygoma fractures 








closed reduction 149 
Simple zygoma fractures open 

reduction 369 
Multifragment zygoma fractures 295 
Total 





Total 


55 (6.8%) 


Table 5.—Infraorbital Nerve Dysfunction and Type of Fracture 


Anesthesia 





WE 49 65 
23 8 42 
23 (2.8%) 57 (7.0%) 118 (14.5%) 





Symptomatic Asymptomatic Oroantral 
Clouding Clouding Fistula 


4 


12 (1.6%) 43 (5.3%) 4 (0.5%) 








Focal 
Dysesthesia 


Dysesthesia 
of V, 






of V, 











Table 6.—Infraorbital Nerve Dysfunction in Relation to Osteosyntheses 


No. of 
Cases 


Closed reduction of infraorbital rim 
Open reduction of infraorbital rim 
No osteosyntheses 
Wire fixation 
Mirmplate fixation 
Total 


Anesthesia 


Focal 
Dysesthesia 


12 


Dysesthesia 


of V, of V, 


T Misi 12 
2 21 69 
1 sexs 1 
3 (0.4%) 23 (2.8%) 94 (11.6%) 


Malar Asymmetry 


= ee 


No. of 


Type of Fracture Cases 


Simple zygoma fracture 
Closed reduction 
Open reduction 
Multifragment zygoma fracture 
Total 


can only be made intraoperatively. 
Titanium miniplate osteosynthesis 
at the frontozygomatic area may be 
sufficient to guarantee stabilization of 
the reduction and alignment of the re- 
maining zygomatic pillars in some 
cases.™" Inspection of the infraorbital 
rim and medial surface of the lateral 
orbital wall is crucial. If stability is 
still inadequate, particularly in multi- 
fragment fractures, with uneven ad- 
aptation of the fracture borders, then 
miniplate stabilization of the zygo- 
maticomaxillary buttress is indicated. 
If multiple fragment fractures involv- 


Minor 
Asymmetry 





79 (9.7%) 


Enophthalmos 
With Diplopia 


Major Asymmetry 
(Noticeable to Patient) 


7 
31 
38 (4.7%) 


35 (4.3%) 


ing the infraorbital rim exist, then the 
wedged in fragments are fixed into the 
correct position with polyglactin (Vic- 
ryl) suture or wire ligatures. Although 
miniplate osteosynthesis of the in- 
fraorbital rim may be easier to accom- 
plish, this is best avoided. Only in 
those rare situations where the in- 
fraorbital rim is severely comminuted 
with loss of bone do we resort to 
miniplate fixation, with or without 
bone grafts, to achieve restoration of 
the proper rim contour. 

The importance of saving even small 
bone fragments cannot be emphasized 
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enough. Replacing and wedging in of 
all the small fragments is a key to 
achieving accurate restoration of the 
pretraumatic configuration. Further- 
more, although using primary bone 
grafting may be easier, it is bound to be 
less accurate. This may explain why 
our experience regarding the need for 
primary bone grafting (Fig 6) is low 
compared with some reports.'53233 
European maxillofacial surgeons 
have long favored miniplate fixation 
and, in the past 10 years, this has 
also become widespread in North 
America***’ The senior author (J.R.) 
has noticed an increasing tendency to 
use miniplates for fixation of infraor- 
bital rim fractures that, in our opinion, 
is an unhealthy trend,™*!5 since these 
should be limited to the load bearing 
buttresses of the facial skeleton. In our 
opinion, advocating the use of mini- 
plates for the infraorbital rim cannot 
be rationally justified, especially since 
no functional loads are exerted in this 
area.**** Further points against the use 
of miniplates in this area include the 
following: (1) The bone at the infraor- 
bital rim is so thin that only a few 
threads of the screw can be anchored. 
(2) Since the fragments are often 
poorly held by the screws and com- 
pression is not possible, there are 
fewer advantages. Simple wire liga- 
tures may be more efficient in achiev- 
ing reduction, congruency, and some 
compression. The fact that miniplates 
are easier to apply is a rather poor in- 
dication. (8) The periosteum of this 
thin bone may be separated from the 
bone surface by the miniplate. The un- 
dersurface of the fragments is covered 
only by thin and usually injured mu- 
coperiosteum with compromised re- 
vascularization and the miniplate 
screws protrude into the maxillary si- 
nus lumen. Resorption of the bone 
fragments may occur or an inflamma- 
tory reaction may be incited. (4) 
Miniplates in this area may result in 
more lower eyelid problems (edema 
and inflammation), especially when 
used with the old subciliary approach. 
Recently, authors have emphasized 
the necessity of miniplate osteosyn- 
thesis of the zygomatic arch with the 
help of a coronal flap.” In our opinion, 
there is no indication for such a proce- 
dure. Reduction of the three buttresses 
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of the zygoma are the only guarantee 
for a correct three-dimensional con- 
figuration and thus the repositioned 
zygomatic arch fractures (see the Pa- 
tients and Methods section) are kept in 
place. Accordingly, such a procedure 
was unnecessary in any of the cases. 

The transconjunctival approach was 
used exclusively in our series, in the 
absence of facial lacerations, and fa- 
cilitates simple and reliable exposure 
of the orbital floor and inferior rim. 
Meticulous attention to proper tech- 
nique avoids corneal abrasions and 
tarsal plate or lacrimal duct injury. A 
lateral canthotomy for exposure is un- 
warranted and never performed in 
conjunction with this approach, as ad- 
vocated by some.'!'*”°2! Ectropion, en- 
tropion, and lower eyelid edema, re- 
lated to the subciliary approach,” are 
rarely encountered following the 
transconjunctival access, while no scar 
is better than a cosmetically “accept- 
able” scar. 

Orbital floor defects were recon- 
structed with lyophilized carti- 
lage” or dura and autogenous bone 
with no complications (Fig 4). We have 
abandoned the use of Silastic for or- 
bital floor defects since 1981 because of 
the 16% complication rate resulting 
from extrusion of the implants over 
time and foreign body reactions.’ 
Our experience with these materials 
and further aspects involved in the re- 
construction of orbital walls to prevent 
enophthalmos is the subject of another 
article. 

Other methods for stabilization of 
the orbital floor and zygoma, such as 
gauze packing, balloon catheters,” or 
single-pin fixation'* are considered by 
us to be less accurate and stable com- 
pared with modern osteosynthesis 
techniques. Also, severe complica- 
tions, including blindness, can result.” 
The meticuleus restoration of the max- 
illary sinus walls resulted in a very low 
incidence of postoperative maxillary 
sinus dysfunction. 

Finally, in contrast to others,** we 
are fortunate that, due to the favorable 
social and geographic circumstances of 
a small country such as Switzerland, 
we have over 90% compliance in 
achieving follow up between 1 and 5 
years. We believe that without long- 
term follow up results it is difficult to 


make meaningful statements and rec- 
ommendations regarding the treat- 
ment of zygoma and other facial frac- 
tures. 
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Treatment of 813 Zygoma-Lateral 
Orbital Complex Fractures 
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Discussion by Dean M. Toriumi, MD 


he zygomatic bone projects out- 
ward to provide the prominence of 
tie malar region in the aesthetically 
pleasing face and is susceptible to 
blunt facial trauma with resultant 
fracture. Trauma to this region can 
also result in concomitant fractures of 
the orbital rim and floor. Management 
cf fractures in this region of the face 
can be inadequate due to difficult ex- 
posure of the fracture site. 
Approaches to the lower orbit in- 
dude the following: (1) the subciliary 
skin incision with a subtarsal orbic- 
ukaris muscle flap, (2) skin-only flap, 
(3) skin-muscle flap, (4) midtarsal or 
crbital rim incision, and (5) trans- 
conjunctival approach. Converse was 
en advocate of the subciliary approach 
because of the preservation of the 
pretarsal orbicularis and superior 
appearance of the scar.' The skin-only 
flap was popularized in the late 1960s 
but was soon abandoned due to the 
high complication rate. This approach 
was associated with a 38% to 42% 
mcidence of temporary ectropion and 
an 8% incidence of permanent ec- 
tropion.> Other complications in- 
eluded entropion, lash problems, and 
eccasional skin necrosis. Midtarsal or 
erbital rim incisions, performed to 
avoid complications of ectropion and 
scleral show, frequently resulted in 
ansightly depressed scars.* The “skin- 


muscle” flap uses the same readily 
identifiable plane of dissection used in 
blepharoplasty. This exposure of the 
orbital floor reportedly decreases the 
incidence of hematoma, skin necrosis, 
and ectropion. 

The transconjunctival approach 
with lateral canthotomy was popular- 
ized by Tessier® and Converse et al.’ It 
provides good exposure of the entire 
lower orbital rim and zygoma. Argu- 
ments against the transconjunctival 
approach focus primarily on the ques- 
tion of limited exposure that could 
make precise reduction very difficult. 
Furthermore, great care in dissection 
and thorough understanding of lower 
eyelid anatomy is necessary to prevent 
violation of the orbital septum or dam- 
age to the intraocular musculature or 
corneal abrasion. Finally, when using 
the transconjunctival approach, most 
surgeons also do a lateral canthotomy, 
which may or may not be necessary. 
Many of the unanswered questions 
concerning the transconjunctival ap- 
proach are addressed in the article, 
“Treatment of 813 Zygoma-Lateral 
Orbital Complex Fractures: New 
Aspects.’’® 

In the article by Dr Raveh’s group 
from Bern, Switzerland,‘ a 10-year ex- 
perience with surgical treatment of 
813 zygoma-lateral orbital complex 
fractures was reviewed. There were 
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518 (64%) simple zygema fractures 
and 295 (36% ) multifragment zygoma 
fractures. Closed-reduction was suc- 
cessfully attempted in 149 (18%) 
highly selected simple fractures of the 
zygoma without extensive disruption 
of the orbital rim or floor as deter- 
mined by roentgenographic examina- 
tion. Open reduction was performed in 
the remainder of the cases that exhib- 
ited multifragmentary fractures of the 
zygoma, zygomaxillary buttress, or 
fractures ef the infraorbital rim and 
orbital floor. Open reduction was also 
done for eases in which insufficient 
stability was attained after closed re- 
duction. 

The authors’ technique for closed 
reduction of zygoma fractures uses 
a J-shaped curved hook inserted 
through an intraoral or external inci- 
sion just below the zygoma. Key points 
on how to avoid facial nerve injury are 
described. Open reduction of zygoma- 
lateral orbital complex fractures in- 
volved the following: (1) lateral intra- 
brow incision for frontozygomatic 
fractures, (2) intraoral approach for 
exposure of the zygomaticomaxillary 
buttress, (3) transconjunctival ap- 
proach for exposure of the infraorbital 
rim and orbital floor, and (4) coronal 
flap with transconjunctival approach 
for extensive nasoethmoid complex or 
frontobasal fractures. 
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The transconjunctival approach 
without lateral canthotomy was used 
to approach the infraorbital rim and 
orbital floor, regardless of the severity 
of the fracture. The authors were able 
to attain good exposure and optimal 
reduction of even major multifrag- 
mentary disruption of the orbital rim 
and floor. In addition to excellent aes- 
thetic results, there were very few 
complications that can be attributed in 
part to the expertise of the surgeons. 
There were only two injuries of the 
tarsal plate, which were immediately 
recognized and corrected. The authors 
of this study report only a 1.2% inci- 
dence of ectropion and entropion that 
compares favorably with a 10% inci- 
dence with the subciliary approach.’ 

The authors discuss their use of lyo- 
philized dura or cartilage and autolo- 
gous bone for reconstruction of the or- 
bital floor. Even though the donor dura 
and cartilage may be sterilized (high- 
dose gamma irradiation), the remote 
possibility of transmission of an infec- 
tious disease such as hepatitis or ac- 
quired immunodeficiency syndrome 
still exists. Donor dura is unique in 
that it may harbor unusual viral par- 
ticles (Creutzfeldt-Jacob disease).'° 
Even though transmission of such dis- 
eases is extremely rare, patients 
should be informed that the possibility 
does exist and that autologous grafts 
or alloplastic materials (eg, Silastic) 
could also be used. 

Overall aesthetic results and sym- 
metry were very good with minor dif- 
ferences between malar prominences 
in 9.7% of cases and late enophthal- 
mos, hypophthalmos, or diplopia in 
4.7% of cases. These complication 
rates compare favorably with the 20% 
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to 40% incidence reported in previous 
studies.!™!* These good results could be 
in part due to the authors’ three- 
dimensional conceptualization of the 
zygoma as a four-sided pyramid (tet- 
rapod). Correct alignment of at least 
three legs of the pyramid should result 
in malar symmetry. Exact alignment 
of the zygomaticofrontal suture, zygo- 
maticomaxillary buttress, and in- 
fraorbital rim is crucial, even though 
the fracture pattern itself will dictate 
which sites actually require fixation. 

The authors believe that miniplate 
osteosynthesis of the infraorbital rim 
is unjustified because the thin bone 
will not securely hold screws. Further- 
more, there is no functional load on the 
infraorbital rim, so simple wire liga- 
tures are sufficient. Also, the cost of a 
titanium plate is great compared with 
a simple wire ligature. Introduction of 
new microplating systems will provide 
the surgeon with yet another method 
of fixating thin bony fragments of the 
infraorbital rim. 

This study reported good aesthetic 
and functional results with at least a 
l-year follow-up in over 90% of pa- 
tients. Some patients returned annu- 
ally for over 10 years. The long-term 
follow-up adds special significance to 
this large study of 813 fractures of the 
zygoma-lateral orbital complex. 

Despite the considerable size of this 
experience, this article will have its 
critics. Some will say the method of 
analyzing their aesthetic and func- 
tional results is unclear and not ame- 
nable to statistical analysis. Further- 
more, some reconstructive surgeons 
will argue that the approach used to 
expose the orbital floor should be de- 
termined based on the severity of the 
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fracture. Some cases may be appropri- 
ate for the transconjunctival approach 
while others may require a subciliary 
incision. Use of a single approach in all 
cases may limit exposure in some se- 
vere fractures as well as compromise 
resident training. 

Published reviews of large series of 
any single individual’s experience with 
a particular operation tend to be pub- 
lic notices of that person’s expertise, 
without bringing general information 
that applies to diverse readers. The 
article by Dr Raveh’s group from Bern, 
Switzerland, however, will surely be a 
classic contribution because of the use- 
ful information it provides. The mag- 
nitude and success of Dr Raveh’s series 
introduces the transconjunctival ap- 
proach without lateral canthotomy as 
a preferred approach to the orbital 
floor. They show that with appropriate 
training, this approach can provide 
good exposure for precise fixation of 
fractures of the inferior orbital eom- 
plex with few complications. Despite 
scattered reports of success with sin- 
gle-point fixation of the zygoma at the 
frontozygomatic area, this study also 
emphasizes the importance of concep- 
tualizing the zygoma as a tetrapod and 
obtaining stabilization in two or more 
points as deemed necessary by the 
pattern of the fracture. This article 
conveys much useful information 
based on an unusually extensive expe- 
rience of 813 cases. 
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in the Differentiation of Necrotizing 
External Otitis From Severe External Otitis 
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èe Qualitative technetium Tc 99m bone 
scintigraphy using phosphate compounds 
and galium 57 scintigraphy were de- 
scribed as a helpful means in diagnosing 
necrotizing external otitis (NEO). They 
were, however, claimed to be nonspecific. 
Quantitative Tc 99m methylene diphos- 
phonate bone scintigraphy and gallium 67 
scintigraphy were performed in eight pa- 
tients with NES and in 20 patients with se- 
vere external etitis, in order to prove use- 
fulness of scintigraphy in the diagnosis of 
NEO. Ratios offesion to nonlesion for bone 
scintigraphy were 1.67 + 0.16 in patients 
with NEO and -.08 + 0.09 in patients with 
severe external otitis, and for gallium 67 
scintigraphy they were 1.35 + 0.24 in 
NEO patients and 1.05 + 0.03 in patients 
with severe external otitis. There was no 
difference in uptake between diabetic pa- 
tients with severe external otitis and non- 
diabetic patierts. The scintigraphic stud- 
ies wereaiso evaluated using a qualitative 
scoring method (scores O to +4), accord- 
ing to the intensity of the radiopharmaceu- 
tical uptake. Tais method was found to be 
inferior in the diagnosis of NEO compared 
with the quanti-ative method. We conclude 
that lesion-tomonlesion ratios greater 
than 1.5.and 13 on bone and gallium 67 
scintigraphy, mspectively, are indicative 
of NEO. Quanïtative bone scintigraphy, 
which is quicker to perform, may be used 
as a single imaging modality for the diag- 
nosis of NEO. 

(Arch Otolayngol Head Neck Surg. 
1991;117:623526) 


j erating external otitis (NEO) 
was first described by Meltzer 
and Keleman.! This disease has been 
characterized by a stubborn Pseudo- 
monas external otitis in elderly dia- 
betic patients, with a lesion of fleshy- 
granulation tissue on the floor of the 
external ear canal at the osseous-car- 
tilaginous junction appearing in the 
majority of patients. This entity has 
been known for the last 30 years; how- 
ever, changes in the diagnostic, thera- 
peutic, and prognostic aspects of this 
illness have been recently described.’ 
Among these changes is the observa- 
tion that a group of elderly diabetic 
patients who present with all the 
above cliical signs may have a benign 
course of the disease, since they do not 
suffer from temporal bone involve- 
ment and improve after a limited top- 
ical or oral antimicrobial therapy. This 
group of patients can be classified as 
patients with severe external otitis 
(SEO). 

Qualitative bone scintigraphy has 
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been used as a common tool for detect- 
ing temporal bone involvement. How- 
ever, a recent study,’ using a qualita- 
tive scoring method, has questioned its 
utility by showing that an increased 
uptake in the temporal bone can also 
be found in SEO. 

The objective of this study was to 
find out whether a quantitative ap- 
proach using technetium (Tc) 99m 
methylene diphosphonate (MDP) and 
gallium 67 (°’Ga) and calculating the 
ratio of the affected and nonaffected 
temporal bone (lesion-to-nonlesion 
ratio)* might be used as additional ob- 
jective parameter to the clinical diag- 
nosis of NEO. 


MATERIALS AND METHODS 
Patient Population 


Between the years 1986 and 1988, a pro- 
spective study was undertaken on 28 pa- 
tients with severe external ear infection 
resistant to conventional therapy and ex- 
amined in a primary outpatient clinic. Be- 
fore entry to the study, the patients were 
treated with ear drops and oral antibiotics 
(not including the quinolones). Since the 
ear infection could not be controlled, the 
patients were referred te the hospital. 
Those with previous ear surgery, previous 
NEO or SEO, bilateral NEO, and chronic 
otitis media were excluded from the study. 
The patients were examined, cultures were 
obtained from the external ear canal, anda 
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Fig 1.—Technetium 99m bone scintigraphy 
demonstrating four skull views: anterior (ANT), 
posterior (POST), right lateral (RT LAT), and 
left lateral (LT LAT). An increased uptake is 
demonstrated in the right temporal bone, best 
appreciated on the posterior view (arrows on 
the posterior and right lateral views). 





Fig 2.—Arectangular region of interest drawn 
on the posterior view lining the area of in- 
creased uptake. The same region was then 
moved to the unaffected side. The lesion- 
to-nonlesion ratio was 1.6. 


quantitative bone scintigraphy, followed by a 
48-hour Ga 67 scintigraphy, was performed. 


Radionuclide Studies 


All patients underwent bone scintigra- 
phy and 24 of the 28 patients had Ga 67 
scintigraphy performed. Prior to the bone 
scintigraphy, the patients were injected 
with 20 mCi (740 MBq) of Te 99m MDP. 
Four hours later, the patients were posi- 
tioned under a large field of view gamma 
camera interfaced to a dedicated computer 
(Apex 415, Elscint Ltd, Haifa, Israel) and 
fitted with an all-purpose parallel-hole col- 
limator. A 15% window was used centered 
on the 140-KeV photopeak. The anterior, 
right lateral, left lateral, and posterior 
skull views were obtained collecting 
500 X 10° counts per view. The images were 
stored on a 256 X 256-matrix size for quan- 
titative analysis. 


No. of Patients 


ee 


Granulation IV 


Clinical Data 
Nondiabetic patients 
Improvement within 1 wk 
Diabetic patients 
Improvement within 1 wk 


No improvement within 1 wk 


Tissue 


Treatment 





* Diabetic and nondiabetic groups consisted of 14 patients each. IV indicates intravenous; NEO, necrotizing 


external otitis; and SEO, severe external otitis. 


After the completion of bone scintigra- 
phy, patients were injected with 5 mCi (185 
MBq) of Ga 67. Forty-eight-hour images 
were obtained using a medium energy col- 
limator and 15% window on the three 
photopeaks: 94, 185, and 296 KeV. The same 
positions and the same routine of calcula- 
tion were used. To avoid any bias of patient 
management or scintigraphic interpreta- 
tion, analysis was performed at the end of 
the study. Thus, physicians taking care of 
the patient were not aware of the results of 
the analysis before the completion of the 
study, and the physicians who analyzed the 
results were not informed about the clinical 
diagnosis and management. 


Patient Management 


Nondiabetic patients with severe edema 
and closure of the ear canal or granulation 
tissue, fever, and severe pain were initially 
treated with intravenous antibiotics ac- 
cording to culture’s sensitivity, as well as 
surgical debridement and ear drops. Non- 
diabetic patients with moderate edema re- 
ceived oral antibiotics, surgical dé- 
bridement, or local treatment only. All 
nondiabetic patients responded to the 
above treatment within a week and, there- 
fore, were classified as SEO patients. 

Diabetic patients were treated iden- 
tically. Patients who responded to treat- 
ment within the first week, by demonstrat- 
ing improvement of edema, pain, and neg- 
ative ear cultures, were classified as SEO 
patients and, therefore, were treated with 
oral antibiotics with or without local treat- 
ment. Diabetic patients who demonstrated 
persistent ear edema and had persistent 
positive Pseudomonas cultures were classi- 
fied as NEO patients and they were admin- 
istered prolonged antibiotic treatment. 
From 1986 to 1987, the treatment consisted 
of intravenous therapy with an aminogly- 
coside, mezlocillin or piperacillin sodium 
for a period of 6 weeks.’ Since 1987, when 
the quinolones became available, treatment 
has been started with 2 weeks of intrave- 
nous aminoglycosides, followed by 4 weeks 
of oral treatment using ofloxacin or 
ciprofloxacin.® Thus, the hospitalization pe- 
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riod could be shortened. 

Nondiabetic patients were followed up in 
the outpatient clinic for a period of 
2 months, while diabetic patients were fol- 
lowed up for 1 to 3 years. 


Radionuclide Data Analysis 


Data processing was carried out by two 
experienced observers (S.G. and R.H.) at 
the end of the study, without a previous 
knowledge of the affected side or the patient 
diagnosis. After observing the four views 
on the computer screen, a rectangular re- 
gion of interest, measuring 10 X 10 pixels, 
was drawn within the area of the mastoid 
bone of the affected side in the posterior 
view (Fig 1). The same regien of interest 
was moved to the nonaffected side, and the 
counts of both regions of interest were re- 
corded. The measurements were repeated 
twice on two different occasions by two ob- 
servers independently, and an average was 
used. A lesion-to-nonlesion ratio was then 
calculated. 

The intraobserver and interobserver 
variabilities were calculated using linear 
regression analysis. The intraobserver and 
interobserver repeatability coefficients 
were calculated using the method by Bland 
and Altman.’ 

The images were also read by the two ob- 
servers using the scoring method by Levin 
et al’ (0 to +4), by consensus. Sensitivity 
and specificity for the diagnosis of NEO 
were calculated. 


RESULTS 
Clinical Resuits 


Table 1 shows the clinical findings 
and patient management in nondia- 
betic and diabetic patients. 

There were 14 nondiabetic patients. 
Three patients had severe edema, and 
treatment was started with intrave- 
nous antibiotics. Eight patients had 
granulation tissue and underwent sur- 
gical debridement. All 14 patients im- 
proved within 1 week and were classi- 
fied as SEO patients. 

The diabetic group consisted of 14 
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Tabie 2.—linical and Laboratory 
Data of Patient Population * 
NEO SEO 
Variables (n = 8) (n = 20) 
Mean age 67.0+8.4 52.6ż+16.6 
(range), y (53-74) (32-87) 
Male-to-female 
ratio 6:2 12:8 
Mean time of 
symptoms, wk 4.6+2.4 7.0+5.8 
No. of patients with 
Diabetes mellitus 8 6 
Pseudomonas 
intection 8 16 
Granulation 
tissue 8 11 









* NEO indicates necrotizing external otitis; SEO, 
severe external otims. 


Table 3.—Tc 99m MDP and °’Ga 
Uptake im Patient Population * 


L/N Ratio, 
Mean + SD (Range) 
—_ _—_—_—_—_—_—_—_—_—, 
NED SEO 
(n = 8) (n = 20) 






Uptake 













Tc 99m 1.674D.16 1.08+0.09 <.0001 
MDP (1.62.8) (0.92- 
1.27) 
“Ga 1.35 40.24 1.05 +0.03 <.05 









(1.&1.8) (1.05-1.1) 


*L/N. lesion to sonlesion; NEO, necrotizing exter- 
nal otitis: and SEO several external otitis. Tc 99m in- 
dicates technetium 99m; *’Ga, gallium 67; MDP, 
methylene diphospmonate. 





patients, six ef whom improved after 
3 to 7 days ef intravenous (five pa- 
tients) or ora. (one patient) antibiotic 
treatment. Three of them had granu- 
lation tissue. These six patients were 
classified as SEO patients. Eight dia- 
betic patients with granulation tissue 
did not respond to intravenous antibi- 
otic therapy within a week; edema and 
pain persisted, and ear cultures were 
still pesitive for Pseudomonas. Five of 
these patients were treated intrave- 
nously with ecarbenicillin and genta- 
micin sulfate (Garamyein) for 6 to 8 
weeks. Three patients received the 
same treatment for 2 weeks, followed 
by oral ciproffxacin hydrochloride for 
an additional 4 to 12 weeks. These eight 
patients were diagnosed as having 
NEO. None o them developed cranial 
nerve neuropathy. Computed tomo- 
graphic (CT) scans were performed in 
feur of these patients, one of whom 
demonstratec temporal bone destruc- 
tion. 

Table 2 shows patients’ clinical data 
according to final diagnoses. The pa- 








Table 4.—Tc 99m MDP and Ga 
Uptake in Diabetic and Nondiabetic 
SEO Patients * 







L/N Ratio, Mean+SD 
(Range) 
eA ooo 

Diabetic Nondiabetic 
(n = 6) (n = 14) 








Uptake 














Tc 99m = 1.08 + 0.10 1.09+0.09 NS 
MDP (0.92-1.2) (1.0- 1.25) 
“Ga 1.03 + 0.04 1.05 + 0.04 NS 









(1.0-1.15) (1.05-1.1) 


* Tc 99m indicates technetium 99m; Ga, gallium 
67; SEO, severe external otitis; L/N, lesion to nonle- 
sion; MDP, methylene diphosphonate; and NS, non- 
significant. 






tients’ follow-up did not reveal recur- 
rent ear infection in either diabetic or 
nondiabetic patients. 


Radionuclide Studies 


The reproducibility of the method 
was tested by measuring the interob- 
server variability. A good correlation 
was found for Te 99m MDP bone scin- 
tigraphy (r = .92, regression line de- 
fined by y = 0.811x + 0.253) and “Ga 
scintigraphy (r = .94, regression line 
defined by y = 0.711% + 0.33). 

The intraobserver variability was 
measured, and a good correlation co- 
efficient was found for bone Te 99m 
MDP scintigraphy (r=.978, y= 
0.905x + 0.138) and “Ga (r= .882, 
y = 0.933x 0.057). 

The repeatability coefficients’ of the 
test performed by two observers were 
found to be .099 for bone scintigraphy 
and .068 for “Ga scintigraphy. The re- 
peatability coefficients for two mea- 
surements performed by one observer 
were found to be .054 and .072 for Te 
99m MDP bone and “Ga studies, re- 
spectively. 

Table 3 shows the lesion-to-nonle- 
sion ratios of bone and “Ga scintigra- 
phies in the two groups. Lesion-to- 
nonlesion ratios for Te 99m MDP bone 
uptake were 1.67 + 0.16 in NEO pa- 
tients and 1.08 + 0.09 in SEO patients 
(P < .0001), and for “Ga uptake the 
ratios were 1.35 + 0.24 for NEO pa- 
tients and 1.05 + 0.03 for SEO patients 
(P < .05). 

There was no significant difference 
between Tc 99m MDP and “Ga uptakes 
in the diabetic and the nondiabetic pa- 
tients within the SEO group (Table 4). 

Thus, a lesion-to-nonlesion ratio 
greater than 1.5 on Tc 99m MDP bone 
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Table 5.—Patients’ Radionuclide 
Scores for Tc 99m MDP and “Ga 
Scintigraphies * 


No. of Patients 
ee O'S, 
Score 


Uptake 0 +2 +3 +4 Total 


Tc 99m MDP 
NEOt 
SEO 

8’Ga 
NEO} 
SEO 1:30: * 6. aes: Jee 


*Tc 99m indicates technetium 99m; ®’Ga, gallium 
67; MDP, methylene diphosphonate; NEO, necrotizing 
externa! otitis; and SEO, severe external otitis. 

tSensitivity of 100% and specificity of 85% for 
scores +3 and +4; sensitivity of 62% and specificity 
of 100% for score +4 only. 

Sensitivity of 42% and specificity of 100% for 
scores +3 and +4; sensitivity of 28% and specificity 
of 100% for score +4 only. 


ees Was. one 





scintigraphy had a 100% sensitivity 
and 100% specificity for the detection 
of NEO. The same applies to a ratio 
greater than 1.3 using “Ga. 

Table 5 shows the results of the 
scoring method for Te 99m MDP “Ga 
scintigraphies. All eight patients of 
the NEO group had sceres of +3 and 
+4, and three patients of the SEO 
group had a score of +3. 

Sensitivity and specificity for scores 
of +3 and +4 were 100% and 85%, re- 
spectively. Sensitivity and specificity 
for a score of +4 were 62% and 100%, 
respectively. 

Twenty-four patients underwent 
‘Ga scintigraphy. Its sensitivity and 
specificity, using scores of +3 and +4 
as indicative of NEO, were 42% and 
100%, respectively. Sensitivity and 
specificity for a score of +4 only were 
28% and 100%, respectively. 


COMMENT 


Necrotizing external otitis is a po- 
tentially lethal illness due to severe 
intracranial complications. Alertness 
to the diagnosis and appropriate anti- 
microbial therapy improve the 
prognosis.’ The clinician who exam- 
ines a patient highly suspected of NEO 
cannot predict in advance the course of 
the disease by the clinical findings 
only. Some patients will improve dra- 
matically after several days of local or 
limited antibiotic therapy and can be 
classified as SEO patients. Others need 
aggressive prolonged antimicrobial 
therapy, since they develop temporal 


Differentiation of Otitis—Uri et al 625 











bone involvement. Therefore, they are 
classified as NEO patients. 

Computed tomographic scans per- 
formed in NEO patients demonstrate 
soft-tissue swelling, indicating an in- 
flammatory process. This modality is 
insensitive in revealing bone destruc- 
tion and lytic lesions, since it appears 
only when demineralization of 30% to 
50% occurs.’ Curtin et al’ stress the 
value of the CT scan in the evaluation 
of NEO. However, the role of CT in the 
early diagnosis of NEO is unclear from 
their series, since all their patients had 
advanced disease with cranial nerve 
paralysis due to bone destruction, and, 
therefore, their CT scans show abnor- 
mal findings. 

Radionuclide bone scintigraphy is 
an early sensitive test that demon- 
strates the osteoblastic activity of 
bone, following infection expressed by 
increased uptake. Increased osteoblas- 
tic activity may be observed as early as 
several hours after its commencement, 
when it reaches 10% above the base- 
line activity level.2 The sensitivity of 
bone scintigraphy in the early detec- 
tion of temperal osteomyelitis in NEO 
turned this modality to a commonly 
used one.'° Even when patients recover 
from NEO, the osteoblastic activity is 
still observed for months to years fol- 
lowing the infection. Therefore, “Ga 
scintigraphy, which is more specific for 
active infection by being incorporated 
into granulocytes and bacteria,'! was 
recommended in following up these 
patients to validate the eradication of 
the infection. 

Levin et al’ described a qualitative 
method in evaluating bone scintigra- 
phy in SEO, using scores of 1 through 
4 in defining the increased activity in 
the temporal bone. They reported 12 
patients with SEO, of whom two pa- 
tients had a score of +3 and one patient 
had a score of +4, similarly to scores 
found in patients with NEO. The au- 
thors concluded that a high scinti- 
graphic score cannot differentiate be- 
tween NEO and SEO. 

Using the same scoring method for 
bone scintigraphy, we found similar 
results. Three of the patients with SEO 
had a scoring of +3, which corre- 
sponded to ratios of 1.21 to 1.27. Fur- 
thermore, three patients of the NEO 


group had a score of +3, which corre- 
sponded to ratios of 1.5 to 1.59. It was, 
therefore, impossible to discriminate 
visually betwen ratios in the range of 
1.21 and 1.59, due to similar photo- 
graphic intensity. Thus, the scoring 
method by Levin and colleagues 
achieved lower sensitivity and speci- 
ficity than did the quantitative 
method. | 

The present prospective study exam- 
ined quantitatively the ratio of the af- 
fected to nonaffected temporal bone, 
using Tc 99m MDP and “Ga, in order to 
define the ranges of uptake that may 
discriminate NEO from SEO. This 
method is more accurate than is the 
qualitative eyeball evaluation used by 
Levin et al.’ 

Lesion-to-nonlesion ratios were sig- 
nificantly higher in the NEO group for 
Te 99m MDP (P<.0001) and “Ga scin- 
tigraphy (P<.05) compared with those 
in the SEO group. The uptake range 
was found to be 1.5 to 2.8 for those in 
Tc 99m MDP and 1.3 to 1.8 for “Ga in 
the NEO group compared with a range 
of 0.92 to 1.27 for Tc 99m MDP and 1.05 
to 1.1 in the SEO group. Furthermore, 
none of the patients with SEO reached 
that range of Tc 99m MDP bone or “Ga 
uptake which was found in patients 
with NEO. 

The lower “Ga lesion-to-nonlesion 
ratios compared with bone ratios can 
be due to the fact that all patients were 
partially treated with antibiotics be- 
fore being referred to the hospital. 
However, the quantitative method 
could still define the NEO patients, 
since they did not respond to treat- 
ment and “Ga uptake remained rela- 
tively high. The ratios between “Ga 
uptake and bone uptake were not sen- 
sitive to the presence of infection. Only 
one of eight patients with NEO had a 
ratio of “Ga to Tc 99m MDP greater 
than 1. Coleman et al,? who used this 
quantitative method, found only three 
of eight patients with septic arthritis 
who had ratios greater than 1. These 
ratios were obtained using a 24-hour 
‘Ga scintigraphy, which has even 
higher soft-tissue “Ga uptake. 

It is conceivable that NEO or SEO 
patients may have either a bone lesion- 
to-nonlesion ratio within the range of 
1.3 to 1.5, or even higher, or ‘Ga uptake 
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within the range of 1.1 to 1.3, thus low- 
ering the sensitivity and specificity of 
the test. We did not encounter such a 
case, but a larger series should be per- 
formed to find out the sensitivity and 
the specificity of this method. 

Both Te 99m MDP and “Ga scintig- 
raphies were evaluated in this study. 
However, the latter takes 48 hours to 
complete and has not been shown to be 
superior to Tc 99m MDP in the initial 
stages of the disease. The lesion-to- 
nonlesion ratio greater than 1.5 was 
found to be highly suggestive of NEO. 
Thus, a quantitative Te 99m MDP bone 
scintigraphy may be used as a single 
scintigraphic test in assessing patients 
with suspected NEO, who can benefit 
from the early diagnosis of this severe 
illness. It should be stressed that bone 
scintigraphy is of a limited value in 
patients with previous episodes of ear 
infection or surgery, since they may 
have persistent abnormalities seen on 
bone scintigraphy. 
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è To our knowledge, the normal changes 
that occur in the tympanic membrane after 
birth have not been described, despite sev- 
eral reports that their otoscopic appearance 
in healthy, full-term infants is different from 
that in adults. To provide such a descrip- 
tion, the tympanic membranes of 54 tempo- 
ral bores that had no pathologic evidence 
of otolegic diseases, from patients aged 33 
weeks’ gestation to 91 years, were exam- 
ined with light or electron microscopy. The 
changes encountered in thickness, cellular- 
ity, vascularity, collagen, and elastin indi- 
cated that theeeardrum continues to change 
beyond the first year of life and into old age. 
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Ithough the diagnosis of middle- 
ear disease is based initially on 
the appearance and mobility of the 
tympanic membrane, findings in the 
eardrum may not always reflect patho- 
logic conditions in the middle-ear cleft. 
In silent otitis media, extensive inflam- 
matory disease may exist beneath an 
intact tympanic membrane that shows 
minimal otoscopic signs.’ Conversely, 
changes in color, reflexive reaction to 
light, translucency, and mobility of the 
eardrum have been found in healthy, 
full-term infants from birth to beyond 
4 months of age.** Due to the observa- 
tion that the middle ear continues to 
change after birth, several causes 
have been suggested for the otoscopic 
changes seen in these infants. These 
changes include persistence of mesen- 
chymal tissue in the middle-ear cleft, 
presence of amniotic fluid, and changes 
in the tympanic membrane. 
Mesenchymal tissue usually is found 
in the normal middle ear in consider- 
able amounts but nearly disappears by 
1 year of age.’ It may persist beyond 2 
years of age when any form of persis- 
tent otitis media is present,’ and it may 
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remain beyond 3 years in the presence 
of congenital anomalies of the ear.’ 
Amniotic fluid m the middle ear may 
trigger a transient foreign-body reac- 
tion that can result in otitis media or 
may disappear spontaneously as early 
as 2 days of age or may persist beyond 
10 weeks of age.*** 

There have been several reports on 
the gross anatomic and light micro- 
scopic structure of the normal tympan- 
ic membrane as well as on its em- 
bryogenesis.”*" Detailed electron mi- 
croscopic descriptions of the human 
tympanic membrane have given a bet- 
ter understanding of its function, heal- 
ing processes, and response to the 
pathogenesis and pathology of otitis 
media.” The ehanges that normally 
occur in the tympanic membrane after 
birth remain unclear.” For this rea- 
son, we monitored the normal develop- 
ment of the eardrum to 91 years of 
age. 


MATERIALS AND METHODS 
Light Microscopic Examination 


Forty-six normal human temporal bones 
from subjects ranging in age from 2 we to91 
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years were harvested at autopsy, fixed in 
10% buffered formaldehyde solution, decalci- 
fied in trichloroacetic acid, dehydrated in a 
graded series of ethanol, and embedded in 
celloidin. Sections were cut from superiorly 
to inferiorly at a thickness of 20 um, and 
every 10th section was retained for staining 
with hematoxylin-eosin. Adjacent sections 
were stained with Gomori’ trichrome strain 
for collagen and with Verhoeff’s stain for 
elastin. 


Morphometric Examination 


The thickness of the tympanic membrane 
was determined at six different levels: (1) in 
the midlevel of Shrapnell’s membrane within 
the lateral malleolar ligament; (2) in the pos- 
terosuperior quadrant below the level of the 
lateral process of the malleus where the pars 
tensa acquires its anatomic characteristics 
(presence of a fibrous layer and attachment 
to a groove of bone); (3) in the anterosuperior 
quadrant adjacent to level 2; (4) in the poster- 
oinferior quadrant just below the level of the 
umbo; (5) in the anteroinferior quadrant ad- 
jacent to level 4; and (6) at the level of the 
umbo, defined as the last section retained 
that still includes the manubrium. Measure- 
ments of the pars flaccida were made at a 
magnification of x 40 and of the pars tensa at 
x100 with a calibrated eyepiece-micro- 
meter. Due to irregularity in the thickness of 
the tympanic membrane, on average three 
measurements of thickness were obtained: at 
one third, at one half, and at two thirds of its 
total length at each level. These measure- 
ments were then plotted against age, and, 
where a statistically significant relationship 
existed (P<.05), the least-square fitted 
equation was also plotted. The sample was 
also divided into five arbitrary groups: in- 
fants (0 to <2 years), children (2 to <20 
years), young adults (20 to <40 years), adults 
(40 to 70 years), and old adults (>70 years); a 
range of thickness was calculated for each of 
these groups. 


Electron Microscopic Examination 


Eight normal temporal bones that had 
been harvested within 4 hours after death 
were fixed overnight in either 4% glutaralde- 
hyde or 4% paraformaldehyde plus 2% glu- 
taraldehyde. Ages at death were 33 weeks’ 
gestation and 30, 40, and 67 years of age (two 
temporal bones for each age). The specimens 
were then postfixed in either 1% or 2% osmi- 
um tetroxide for 1 hour, dehydrated in a 
graded series of ethanol, and embedded in 
plastic resin. Sections 1 ym thick were cut 
from each of the six levels described above 
and stained with toluidine blue for light mi- 
croscopic assessment. Selected areas were 
then sectioned at thicknesses of 300 um, 


stained with uranyl acetate—lead citrate, and 
examined with electron microscopy. 


RESULTS 
Light Microscopic Examination 


Pars Flaccida.—At 2 days of age, 
the pars flaccida of the tympanic mem- 
brane contains an epithelial and a mu- 
cosal layer, between which lies a thick 
lamina propria. This lamina propria 
contains large amounts of mesen- 
chyme, capillaries, fibroblasts, an oc- 
casional small nerve, loose groups of 
undulating collagen fibers, and mature 
elastin fibers seen only close to the 
epithelium. The membrane is thicker 
posteriorly, and the collagen fibers of 
the lateral malleolar ligament are well 
defined and dense. Fibroblasts are 
seen to be oriented toward the direc- 
tion of the collagen fibers and to be 
more numerous where the concentra- 
tion of these fibers is greatest. At 5 
days of age, there are two distinct 
forms of mesenchymal differentiation, 
separated by a more compact group of 
collagen fibers. The primitive form is 
seen as a block in the medial part of the 
membrane and is made up of undiffer- 
entiated stellate cellular elements in a 
background matrix devoid of vessels, 
nerves, and collagen. The primitive 
mesenchyme corresponds to the site 
where a small Prussak’s space is devel- 
oping. The more differentiated form of 
the mesenchyme is seen in the lateral 
part of the membrane, where the stel- 
late cells are mixed with fibroblasts, 
collagen, vessels, and nerves. 

The pars flaccida then changes in 
several ways: its thickness decreases 
progressively, mainly during the first 
year of life, particularly during the 
first month. This decrease continues at 
a lesser rate until 18 years of age and 
more subtly toward old age (Figs 1 and 
2, Table). The fast, early decrease in 
thickness is due mainly to reabsorption 
of primitive mesenchymal tissue as 
Prussak’s space develops during the 
first year of life. The slower reabsorp- 
tion and transformation of the more 
differentiated part of the mesenchyme 
is responsible for the decreasing thick- 
ness up to the end of the second decade 
of life. Further reduction in amorphous 
background material appears to be re- 
sponsible for the subtle thinning of the 
membrane in older age. 
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As the pars flaccida matures, the 
loose groups of collagen fibers become 
more distinct and compact, and the 
number of fibroblasts decreases pro- 
gressively. Near the time of birth, 
their nuclei become elongated and flat. 
At 2 days of age, elastic fibers are very 
visible in the posterior part of the 
lateral malleolar ligament. Thin, 
sparse fibers appear in the immediate 
subepithelial area at 5 days; by 11 
months, they are seen submucosally as 
well (Fig 2). By 25 years of age, a 
greater density of fibers has appeared 
in these areas, while sparse, thin elas- 
tic fibers are now seen throughout the 
lamina propria. As the individual ages, 
the thin fibers become less noticeable 
and the thick fibers become less de- 
fined, some of them appearing frag- 
mented (Fig 3). 

Pars Tensa.—At 33 weeks’ gesta- 
tion, the five layered components of 
the pars tensa are well defined in all 
quadrants. In the _ posterosuperior 
quadrant, the pars tensa includes a tall 
keratinized epithelium three to 10 cell 
layers thick and devoid of adnexa; a 
very wide subepithelial space, as trick 
as the fibrous layer but in which radial 
and circular fibers are quite loosely 
scattered among abundant ground sub- 
stance; a well-defined and wide submu- 
cosal space; and a mucosa. The sube- 
pithelial space thins as it approaches 
the umbo, where it assumes an aspect 
similar to that it has in other quad- 
rants. The fibrous layer is looser at the 
junction between the posterosuperior 
quadrant and the pars flaccida and 
quickly becomes more compact with 
distance from this point. Abundant fi- 
broblasts with large nuclei, and an 
occasional mesenchymal cell, are seen 
throughout the lamina propria (Fiz 4, 
left). 

The anterosuperior, anteroinferior, 
and posteroinferior quadrants are 
much thinner, and their appearance 
and thickness will not change substan- 
tially from birth to older age (Fig 1). 
Thickness of the pars tensa in the 
posterosuperior quadrant and at the 
umbo, however, will decrease subtly 
throughout life. In the posterior supe- 
rior quadrant, large amounts of ground 
substance are seen throughout the 
lamina propria, and the progressive 
reabsorption of this ground substance 
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Fig 1.—Progressive changes in the tympanic membrane thickness with age. The values on the horizontal axis are on a square root 
scale to expand thedata concerning younger ages. 


appears to be responsible for the 
changes seen in the posterosuperior 
quadrant. At the umbo, the fibrous 
layer is compact and distinct at birth, 
and the progressive thinning of this 
area is mainly due to the subepithelial 
and submucosal changes (Figs 4 and 5). 


The rich vascular network of the 
umbo and posterosuperior quadrant 
become less noticeable in the elderly. 
Collagen fibers and fibroblasts in the 
subepithelial layer change in the ways 
described for the pars flaccida. At 2 
days of age, mature, thin, and sparse 
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elastin fibers are seen close to the 
posterior annulus. With increasing 
age, they become progressively easier 
to visualize throughout the subepithe- 
lial layer, maintaining a posterior pre- 
dominance. In our series, they only 
became well visualized at the umbo at 
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18 years of age and thereafter. As in Electron Microscopic Examination Occasionally, cilia may be seen in these 
| the progression seen in the pars flac- At 33 weeks’ gestation, the epitheli- cells, mainly in the pars flaccida (Fig 
| cida, the thin elastin fibers became less um is three to 10 cell layers thick, with 6). Mucosal cells may contain glycogen 

noticeable with age, but thicker fibers some granular cells presenting abun- as well. 
| did not appear to fragment and re- dant cytoplasmic glycogen. Mucosal Large numbers of fibroblasts are 
| mained well defined. cells, mainly squamous, possess villi. seen, with dilated nuclei and well-de- 





Fig 3.—Progressive changes seen in elastin fi- 

; _ s J bers in the pars flaccida at 11 months (top) and 
Fig 2.— The pars flaccida at 5 days (top left), 3 weeks (middle left), 11 months (bottom left), 4 years (top 18 years (middle) of age. At 88 years of age 
right), 18 years (middle right), and 91 years (bottom right) of age. The external auditory canal appears (bottom), the fibers are less defined. Arrows indi- 
at the top of the photographs. p indicates Prussak’s space; arrowheads, mature elastin (Verhoeff’s cate mature elastin (Verhoeff’s stain, original 
stain, original magnification x 34). magnification x 350). 
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Thickness of Typmanic Membrane by Age Groups” 


Pars Tensa, mm 
nnn EEE vce 
Pars Flaccida, Posterosuperior Posteroinferior Anterosuperior Anteroinferior 
Age Group Quadrant Quadrant Quadrant Quadrant 


Infants 
(0-<2 y), 18 TBs ù 0.16-1.43 0.03-0.24 0.05-0.31 0.03-0.19 


Children 
(2-<20 y), 7 TBs 0.18-0.38 0.05-0.08 0.06-0.13 


Young adults 
(20-<40 y), 8 TBs 0.02-0.11 0.06-0.12 0.03-0.12 


Adults 
(40-<70 y), 6 TBs 0.05-0.34 0.05-0.43 


Old adults 
(>70 y), 7 TBs 0.15-0.37 0.06-0.17 0.08-0.27 0.05-0.23 


* TBs indicates temporal bones. 
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fined rough endoplasmic reticulum 
(Fig 7: Collagen fibers are seen in 


fibrous layer at this stage. Elastin 
could not be seen in any portion of the 





A great numbers with their characteris- tympanic membrane at this gestational 
tically round shape in cross-section and age. 
their banding when viewed longitudi- As the tympanic membrane ages, 
nally. Occasionally, small fibers of tro- the width of the epithelium decreases. 
pocollagen are seen, always close toan In the lamina propria of the pars tensa, 
active fibroblast. No microfibrils with the subepithelial and submucosal 
a square cross-section were seen inthe spaces decrease progressively in 

p 
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Fig 4.—Posterosuperior quadrant below the level of the short process of the malleus at 33 weeks 


width. In the adult, the submucosal 
space becomes so thin that in some 
areas the mucosa appears to cover the 
fibrous layer directly. Progressively 
larger areas of microfibrils are seen 
within the fibrous layer. In these ar- 
eas, the number of collagen fibers ap- 
pears to decrease as the number of 
microfibrils increases (Fig 8). The fi- 
broblasts assume an inactive appear- 
ance with flat and elongated nuclei and 
poorly defined rough endoplasmic re- 
ticulum. Ground substance decreases 
as the membrane ages, giving a more 
compact aspect to the arrangement of 
fibers. Elastin becomes clearly seen 
throughout the lamina propria of the 
pars flaccida and in the subepithelial 
layer of the pars tensa. In the oldest 
specimen in our series, the surface of 
the elastic fibers appeared to be granu- 
lar, but their cores remained compact. 


COMMENT 


The reabsorption of mesenchyme 
during the development of the middle- 
ear space from the tubotympanic re- 
cess occurs from the anteroinferior 
part toward the posterior and superior 
parts of the middle ear.” This develop- 
ment is not complete at birth, and it is 
therefore not surprising that most of 
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gestation (left) and at 30 years (top right), 40 years (middle right), and 67 years (bottom right) of age. 
The external auditory canal appears at the top of the photographs (toluidine blue stain, original 
magnification x 360). 


the mesenchyme found in the tympanic 
membrane at this age is seen in the 
posterosuperior quadrant of the pars 
tensa and pars flaccida. The function of 
the pars flaccida has not been fully 
understood; it has been considered a 
vestigial organ,” a safety valve for 
changes in pressure in the middle ear 
that allows optimal function of the pars 
tensa” and an immunologic site of re- 
sponse to otitis media.“ The pars flac- | 
cida reaches its adult width by the end i 
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of the second decade of life, remaining 
thicker than the pars tensa. | 
According to our study, at 1 month 
of age the flaccida is six times thicker j 
than in the average adult. At approxi- | 
mately 1 year of age, it is four times 
thicker; at 3 years of age, it is 2.5 times 
thicker. According to previous stud- 
ies,' this curve is probably shifted to- 
ward the right in the presence of otitis 
media, so that during the ages of maxi- 
mal incidence of this disease, the pars 
flaccida remains quite thick due to the 
persistence of mesenchymal tissue. 
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a Fig 5.—Umbo at 3 days (top left), 2 months (top right), 22 years (bottom left), and 65 years (bottom 
right) of age (hematoxytin-eosin, original magnification x 34). 
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Fig 6.—Electron microscopic appearance of mucosal cells of pars flaccida showing cilia with their 
characteristic basilar bodies and villi in a 30-year-old specimen (original magnification x 9000). 


se 


Pe 
EE Meese 


Wem Shs sal x 
> 


A 

EEP lps 
, mie 
OC > 


ay 


PF te 





Fig 7.—Electron microscopic appearance of fibroblasts with dilated nuclei and well-defined rough 
endoplasmic reticulum in the posteroinferior quadrant of a specimen obtained at 33 weeks’ gestation 


(original magnification x 12 000). 


Hence, questions arise about its func- 
tional ability during this period. A 
thicker flaccida containing very little 
elastin may not be able to function as a 
safety valve at a time when the eusta- 
chian tube is still immature. Further- 
more, the delay in differentiation of 
mesenchymal tissue in the presence of 


otitis media may further handicap im- 
munologic responses to that disease. If 
these hypotheses are true, it could be 
postulated that anatomic characteris- 
tics of the pars flaccida at these youn- 
ger ages may constitute a minor factor 
predisposing to the occurrence of otitis 
media. 


632 Arch Otolaryngol Head Neck Surg—Vol 117, June 1991 





fibrous layer of specimens at 33 weeks gesta- 
tion (top), 30 years of age (middle), and 67 years 
of age (bottom). Note the progressive increase in 
the number of small microfibrils in the circular 
layer of the anteroinferior quadrant (original 
magnification, x 99 000). 


The pars tensa has anatomic charac- 
teristics that may explain the changes 
seen at selected sites. First, the lamina 
propria of the pars flaccida continues 
into the subepithelial layer of the pos- 
terosuperior quadrant,” so that thin- 
ning at one site is reflected in the other 
site. Second, mesenchyme is seen in 
larger amounts near the umbo and in 
the posterosuperior quadrant, where it 
is selectively reabsorbed. Third, the 
vascular network of the pars tensa is 
much richer at these two sites” and is 
prone to decrease with age. Fourth, 
the fibrous layer appears looser in the 
posterosuperior quadrant, especially 
as it approaches the pars flaccida, a 
characteristic not observed in any oth- 
er quadrant. We agree with other in- 
vestigators” that this latter character- 
istic may represent an area of 
weakness that predisposes this partic- 
ular quadrant to the appearance of 
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retraction pockets. It has also been 
suggested that edema seen in the ear- 
drum durmg otitis media is responsible 
for enzymatic digestion of its fibrous 
layer.” If this is so, the greater vascu- 
larity in this quadrant may imply selec- 
tive destruction during episodes of oti- 
tis media, placing this particular site at 
further risk. 

The greater thickness observed at 
the pars flaccida, posterosuperior 
quadrant, and umbo may also explain 
otoscopic characteristics seen in new- 
borns, imeluding obstruction of the 
ability te visualize the incus and other 
middle-ear structures,’ to distinguish 
the pars flaccida from the external 
auditory eanal,* to visualize the umbo 
clearly, and to observe spontaneous 
movements of the flaccida with crying, 
sucking, or obstruction of the nares.” 
The changes in color observed in these 
normal eardrums may also be due to 
their mesenchymal tissue being partic- 
ularly vascular and thus reflecting a 
pink hue seen during otoscopy. 

Changes that occur with age in the 
lamina propria of the eardrum are very 
similar to those observed in the skin, 
and we believe that similar mecha- 
nisms may be involved. The matrix of 
connective tissue is composed of highly 
hydrophilic macromolecules called pro- 
teoglyeans, which form a viscous gel 
with water and are responsible for the 
characteristic appearance of the 
ground substance. In the dermis, a 
considerable decrease in the amount 
occurs with age, and this leads to a 
progressive dehydration and thinning 
of this layer.” Similarly, a progressive 
decrease in cellularity and vascularity 
has been noticed in aging skin.” 

Although there is no question of the 
existence of elastic fibers in the pars 
flaccida, their quantity, orientation, 
and distribution in the pars tensa re- 
main a matter of controversy.’ We 
believe that part of this controversy is 
attributable to the different staining 
characteristics of the elastic fiber as it 
matures. The fiber is made up of small 
groups of elastic microfibrils that can 
be seen in the human eardrum as early 
as 11 weeks’ gestation.” These microfi- 
brils ean be stained with certain re- 
agents, such as orcein, only after hav- 
ing been exposed to a strong oxidizing 
agent.” The microfibrils are termed 


oxytalin fibers or immature elastic 
tissue. An amorphous elastic compo- 
nent will subsequently be seen among 
these microfibrils, thickening the fi- 
ber.” At this intermediate stage, the 
fiber is called elaunin, and it stains 
with orcein without prior oxidation. 
Later, the microfibrils migrate to the 
surface and surround a core of the 
same amorphous material, becoming a 
mature thick elastic fiber that can be 
stained with the Verhoeff’s iron hema- 
toxylin method.” 

In the aging skin, an involutionary 
process appears to occur in the elastic 
fiber. The amorphous material may 
present cystic spaces as if it were 
being reabsorbed, the periphery of the 
fiber may undergo a granular degener- 
ation, and the elastic microfibrils may 
become haphazardly arranged.” In the 
pars tensa of the human eardrum, 
large numbers of oxytalin fibers have 
been seen to form a network of radial 
and circular fibers. The age of the 
specimens and the histologic location of 
these fibers in the lamina propria 
were, however, not specified. 

In view of the staining method used 
in our study, we could only appreciate 
the presence and evolution of mature 
elastic fibers. Their predominance in 
the posterior quadrant may be related 
to the pattern of vibration of the tym- 
panic membrane, the vibration being 
greatest at these locations when stimu- 
lated with low frequencies.” The pat- 
tern of aging in the elastin fibers is 
similar to that observed in the skin” 
and in other parts of the ear, such as 
the round window membrane,” the eu- 
stachian tube,” and the spiral liga- 
ment.” 

It has been a common clinical finding 
that some older eardrums with no ap- 
parent history of otologic disease ap- 
pear thicker and less transparent on 
otoscopy. This phenomenon may be 
due to deposition of calcium molecules, 
which are known to have a particular 
predilection for age-degraded elastic 
fibers.” All specimens that showed evi- 
dence of calcification in the eardrum, 
however, were excluded from our 
study, because they may have repre- 
sented old processes of otitis media. 
Hence, no clinical observations con- 
cerning more dense aging eardrums 
and calcium deposition could be made 
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at this point. 

Collagen is made up of building 
blocks called tropocollagen. Each block 
consists of three amino acid chains, 
synthesized in fibroblasts, that assume 
a helical configuration. The units of 
tropocollagen overlap by about one 
quarter of their length, giving rise to 
the regular cross-striation seen on 
electron microscopy. The lighter bands 
represent regions in which the overlap 
of units is complete, preventing the 
penetration of the staining medium.” 
In our 33-week gestation specimens, 
there was evidence of synthesis seen 
as active fibroblasts near which small 
fibers of tropocollagen could be 
observed. 

Aging of collagen has been exten- 
sively studied.” It has been found 
that the collagen fiber contracts rapid- 
ly when heated to 60°C and that the 
force required to counteract this con- 
traction increases progressively with 
age.” This phenomenon is thought to 
be due to a progressive increase in the 
number of cross-links between the 
amino acid chains, leading to a more 
compact and rigid fiber.” The patterns 
of aging of collagen and elastin proba- 
bly transform the eardrum into a pro- 
gressively more rigid and inelastic 
membrane, and these changes may be 
associated with the decrease in overall 
compliance seen in aging middle ears. 

Our electron microscopic observa- 
tions are in agreement with those of 
other investigators,“ except that we 
also noted that the number of microfi- 
brils in the fibrous layer of the pars 
tensa appears to increase with age in 
the presence of fibroblastic inactivity. 
This observation may suggest that 
these microfibrils can result from ex- 
tracellular transformation of another 
fiber. Collagen appears to be a very 
logical source, because the number of 
collagen fibers decreases in areas 
where the density of microfibrils 
increases. 

Arguments may be made against 
this theory. Although several speci- 
mens from various quadrants of the 
tympanic membrane were studied, this 
hypothesis is based on an electron mi- 
croscopic observation that involved 
only minimal portions of the eardrum. 
It is also difficult to explain how a 
molecule of collagen that increases its 
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biochemical cross-links progressively 
with age can change into another, 
smaller fibril. Other arguments, how- 
ever, may be made in favor of this 
theory. There is still not conclusive 
evidence that these particular microfi- 
brils found in the human tympanic 
membrane are made of keratin or reti- 
culin.” Most conclusions have been 
drawn by comparing biochemical ana- 
lyses and electron microscopic obser- 
vations from similar fibrils in animal 
tympanic membranes or from other 
parts of the ear with those from human 
eardrums.” In the human tympanic 
membrane, these particular microfi- 
brils were found to have a square 
cross-section and to be made up of four 
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subunits.” Curiously, in tympanic 
membranes from fetal guinea pigs, a 
round fibril appears to be the prede- 
cessor of the square microfibril, sug- 
gesting some form of molecular change 
not fully understood at present.” We 
strongly believe that further studies 
involving a greater number of tympan- 
ic membranes are necessary to corrob- 
orate our electron microscopic find- 
ings. At present, the nature of the 
microfibrils remains a source of 
speculation. 

In conclusion, our study demonstrates 
that the human eardrum is a structure 
that changes continuously throughout 
life. Age-related, specific anatomic char- 
acteristics may be responsible for the 
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otoscopic differences reported in healthy 
infants and may be considered minor 
factors predisposing to the occurrence of 
otitis media. With aging, the tympanic 
membrane becomes less vascular, less 
cellular, more rigid, and less elastic. The 
observation that the quantity of microfi- 
brils appears to increase with age re- 
mains unexplained and requires 
confirmation. 
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Inner Ear Damage Secondary 
to Diabetes Mellitus 


I. Changes in Adolescent SHR/N-cp Rats 
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Otho E. Michaelis, PhD; Harold C. Pillsbury, MD 
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è The asscciation between diabetes mel- 
litus and hearing impairment has been de- 
bated in many previous studies. The 
spontaneous hypertensive/NIH-corpulent 
(SHR/N-cp) rat has >een shown to be a 
unique genetic model for non-insulin-de- 
pendent diabetes mellitus. Seventeen dia- 
betic and 17 control young male rats were 
divided into groups according to diet and 
phenotype. The rats were fed either 54% of 
sucrose or 54% starch diets for 3.5 months 
and killed at 5 montis. The cochleas were 
fixed, decalcified, dissected, and stained for 
hair cell counting. A significant loss of 
outer hair cells was noted in the diabetic 
obese (SHR/N-cp) animals when compared 
with the control obese (LA/N-cp) animals in 
every group. Although no significant differ- 
ence was noted between the diabetic obese 
(SHR/N-cp) animals receiving the starch 
and sugar diets, the diabetic obese (SHR/N- 
cp) animals were more severely affected 
than the nondiabetic lean (SHR/N-cp) rats. 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:625-640) 
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| oe asin mellitus, specifically 
adult-onset diabetes mellitus or 
type II diabetes mellitus, is a common 
disease affecting one in every 100 peo- 
ple. The association between diabetes 
and hearing loss has been investigated 
since 1857, when it was first described 
by Jordao.’ Since then, many studies 
have indicated that diabetes mellitus 
may lead to a lesion of the inner ear 
characterized by a slowly progressive, 
bilaterally symmetrical, sensorineural 
hearing loss.** Not all authors, howev- 
er, agree that a cause-effect relation- 
ship exists between diabetes and hear- 
ing impairment.*® Unfortunately, a 
suitable animal model has not been 
available to study the relationship be- 
tween sensorineural hearing loss and 
diabetes. Recently, C. T. Hansen de- 
veloped the spontaneous hypertensi- 
ve/NIH-corpulent rat (SHR/N-cp) at 









No. of 





Experimental Groups * 


Group Animals Strain Phenotype Diet 
la 7 SHR /N-cp Obese Sucrose 
1b 7 LA/N-cp Obese Sucrose 
2a 6 SHR /N-cp Lean Sucrose 
2b 6 LA/N-cp Lean Sucrose 
3a 4 SHR /N-cp Obese Starch 
3b 5 LA/N-cp Obese Starch 


the National Institutes of Health, Be- 
thesda, Md.° In 1988, Michaelis et al’ 
demonstrated this strain to be a unique 
genetic model for nom—insulin-depen- 
dent diabetes mellitus (NIDDM), with 
obese and lean phenotypes expressing 
glucose intolerance. Two groups will 
serve as controls: lean SHR/N-cp rats, 
which have the genetic predisposition 
for glucose intolerance, and LA/N-cp | 
rats (both obese and lean phenotypes), 
which possess a similar allelic focus for 
obesity to the SHR/N-«p. The purpose » 
of this study is to better define the 
relationship between hearing loss and 
diabetes using this animal model. Al- 
though normotensive, rats (obese 
SHR/N-cp) express a hyperglycemi- — 
c/hyperinsulinemic syndrome influ- - 


enced by dietary carbohydrates. In 
addition, these rats experience hyper- 
lipidemia, proteinuria, and glycosuria. 











* Obese SHR/N-cp indicates diabetic animals; obese LA/N-cp, nondiabetic obese controls; lean SHR/N-cp, 
lean controls with genetic predisposition for glucose intolerance; and lean LA/N-cp, lean controls. 
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Fig 1.—Representative photograph from an obese LA/N-cp (nondiabetic 
control) animal demonstrating the three rows of outer hair cells without any 


loss. The inner row of hair cells is out of focus. 
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Fig 2.— Representative photograph from an obese SHR/N-cp (diabetic) 
animal demonstrating the three rows of outer hair cells with several hair 


cells missing. The inner row of hair cells is out of focus. 
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Fig 3.—Graph representing percentage of hair loss of obese rats fed a 54% sucrose diet. Obese 
SHR/N-cp rats are diabetic and lean SHR/N-cp rats are nondiabetic but have a genetic predisposition 
for glucose intolerance. H indicates hook; |, first turn; Il, second turn; and III, third turn. Numbers 1 
through 4 represent the quarters of each turn; vertical bars, SEM; and NS, not statistically significant. 


MATERIALS AND METHODS 


Seventeen SHR/N-cp and seventeen 
LA/N-cp young male rats were divided into 
six groups (Table): (la) seven obese SHR/N- 
cp and (1b) six obese LA/N-cp rats, each fed a 
54% sucrose diet; (2a) six lean SHR/N-cp and 
(2b) six lean LA/N-cp rats, each fed 54% 
sucrose diet; and (8a) four obese SHR/N-cp 
and (3b) five obese LA/N-cp rats each fed a 
54% starch diet. In addition to 54% sucrose or 
starch, the diets contained 10% casein, 10% 
lactalbumin, 5.9% cellulose, 4% beef tallow, 
4% lard, 4% corn oil, 4% hydrogenated coco- 
nut oil, 3.1% American Institute of Nutrition 
salt mix made without sucrose (American 


Institute of Nutrition Committee stan- 
dards), and 1% vitamin fortification mix 
(Teklad Test Diets, Madison, Wis). 

The SHR/N-cp rat was developed as a re- 
sult of developing two new congenic strains 
for obesity studies. The cp gene (autosomal 
recessive) was derived from the Koletsky 
strain (obese SHR) and was introduced into 
the SHR/N background by breeding a male 
Koletsky rat, heterozygous for the cp gene, 
toa female SHR/N rat.” 

The LA/N-cp rat strain originated from 
crossing the Albany/N strain with a hooded 
strain of unknown origin.” The cp gene is 
autosomal recessive; therefore, cp/cp homo- 
zygotes are phenotypically obese, while 
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cp/+ and +/+ genotypes are phenotypically 
lean. 

Rats were housed individually in stainless 
steel cages in laminar air-flow enclosures. 
Periods of light (9 AM) and dark (9 AM to 9 PM) 
were controlled by an automatic clock in a 
room with controlled temperature (21 to 
25°C) and humidity (40% to 50%). These ani- 
mals were not given any drugs, and the noise 
level in their environment was lower than 
70 dB (by Occupational Safety and Health 
Administration standards). They were killed 
at age 5 months, having been fed their re- 
spective diets for 3.5 months. The cochleas 
were removed and fixed in Bouins solution, a 
solution of saturated aqueous picric acid, 10% 
formaldehyde solution, and 5% acetic acid 
and then stored in phosphate-buffered 1% 
paraformaldehyde, at a pH of 7.4. The bony 
capsule was decalcified with 10% edetic acid 
in phosphate buffer, at a pH of 7.4. Using the 
technique described by Pillsbury,” the co- 
chleas were cut into halves, followed by dis- 
section of the basilar membrane in sodium 
acetate buffer using sharpened three-gauge 
needles. The specimens were stained using 
the alcian blue method” and mounted in glyc- 
erin on a slide. 

Hair cells were counted using light micros- 
copy in 200-um segments, beginning at the 
hook and continuing toward the apex. Figure 
1 is a representative photograph from an 
obese LA/N-cp control animal with normal 
hair cells. Figure 2 shows the outer three 
rows of hair cells in an obese SHR/N-cp ani- 
mal with several hair cells missing. A com- 
puter was used to record and analyze the 
data. Results were expressed graphically as 
percentage loss of hair cells by their distribu- 
tion along the basilar membrane. The mean, 
SD, and SEM were calculated for each 
group. Differences between greups were 
statistically analyzed using the nonpaired 
Student t test. 
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Fig 4.—Graph representing percentage of hair loss of lean rats fed a 54% sucrose diet. Lean SHR/N- 
cp rats are nondiabetic but have a genetic predisposition for glucose intolerance. Lean LA/N-cp rats 
are normat. H indicates hook; |, first turn; Il, second turn; and Ill, third turn. Numbers 1 through 4 
represent the quarters of each turn; vertical bars, SEM; and NS, not statistically significant. 
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Fig 5.—Graph representing percentage of hair cell loss of obese rats fed a 54% starch diet. Obese 
SHR/N-cp rats are diabetic and LAYN-cp rats are the controls. H indicates hook; |, first turn; Il, second 
turn; and Ill, third turn. Numbers 1 through 4 represent the quarters of each turn; vertical bars, SEM; 
and NS, not statisti | lly signFicant. 


| 


| 
RESULTS was less than 1% for all groups and, 
therefore, was excluded from the fig- 
ures or calculations. Outer hair cell 
loss was less than 1% in all of the 
nondiabetic obese (LA/N-cp) animals. 

Diabetic obese (SHR/N-cp) animals 
were compared with normoglycemic 


obese controls (LA/N-ep) receiving ei- 


Results of outer hair cell counts are 
presented in Figs 3 through 7 as the 
average percentage loss for all three 
rows in the hook, in each quarter of the 
first and second turns, and in the 
whole third turn. Inne= hair cell loss 
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ther the sucrose or the starch diet. A 
statistically significant loss of outer 
hair cells was noted in the diabetic 
animals receiving either diet. Specifi- 
cally, comparing the obese animals re- 
ceiving the 54% sucrose diet, the 
SHR/N-cp rats had a statistically 
greater loss in every region except the 
fourth quarter of the second turn than 
did the LA/N-cp rats. The greatest 
hair cell loss was 12.73%+1.74% and 
11.90% + 1.53% in the third and fourth 
quarters of the first turn, respectively 
(Fig 3). Lean SHR/N-ep animals re- 
ceiving the 54% sucrose diet also had 
significant hair cell loss in the hook 
(P<.02), first turn (P<.01), and first 
half of the second turn (P<.01) than 
the lean LA/N-cp animals receiving 
the same diet. The greatest loss was in 
the second quarter of the first turn, 
8.02% + .99% (Fig 4). 

Obese SHR/N-cp rats, fed a starch 
diet, showed a pattern of hair cell loss 
similar to the obese SHR/N-cp rats 
receiving the sucrose diet (Fig 5). 
These animals lost an average of 
13.87% + .01.48% of their outer hair 
cells in the third quarter of the first 
turn (<.001). When the hair cell losses 
in the obese SHR/N-cp rats fed either 
diet are compared, no significant dif- 
ference was noted (Fig 6). However, 
when comparing the lean vs obese 
SHR/N-cp rats fed the sucrose diet, a 
significantly greater loss was seen in 
obese animals in the fourth quarter of 
the first turn, first quarter of the 
second turn, and in the second half of 
the second turn (Fig 7). 

In summary, results show a signifi- 
cant outer hair cell loss in all diabetic 
obese (SHR/N-cp) rats regardless of 
diet. Most of the damage was located 
in the midportion of the cochlea. Obese 
diabetic rats had a greater loss of hair 
cells when compared with nondiabetic 
obese (LA/N-cp) rats and lean 
(SHR/N-cp) rats that are genetically 
predisposed to glucose intolerance. 


COMMENT 


Non-insulin-dependent diabetes 
mellitus accounts for almost three 
quarters of all cases of diabetes. An- 
giopathy and peripheral neuropathy 
are well-recognized complications of 
this disease. It is reasonable to expect 
these lesions to affect the inner ear, 


Inner Ear Damage—Trianaetal 637 











K 

N 

b 

x S 
ms Ky 

7 $ S 
© $ N 
= ¢ m 
D 2 Ki 
E Ps 
2. x<] Sg 4 
© % % % 
I ® % “a 
“ meals % 
S % Y % 
Ō % % 


Ga 


OOD. 
Cx 
AS 


COO 
XX XXX 


~ 


\/ 


xx 


x2 


Xx 
Ten 


0 H l-1 l-2 l-3 





l-4 Il-1 Il- 


C] Starch 
EZA Sucrose 


SZ 


5 
= 


& 
v 
: 
% 


SZ 


SAWS 
KAKA 


KASKKX 


SIVA 
Oe 


AAA 


RAKKKX 
x 


I AKAKRAK AR” 
XXX 
ECCS. 


TRS OT 


NM 


w 
A 


Distribution Along Basilar Membrane 


Fig 6.—Graph representing comparison of percentage hair cell loss of obese SHR/N-cp rats fed starch 
and sucrose diets. Obese SHR/N-cp rats are diabetic. H indicates hook; I, first turn; II, second turn: and 
IIl, third turn. Numbers 1 through 4 represent the quarters of each turn; vertical bars, and SEM. None of 


these differences were statistically significant. 
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Fig 7.—Graph representing comparison of percentage hair cell loss of lean and obese SHR/N-cp rats 
fed a sucrose diet. Obese SHR/N-cp rats are diabetic and lean SHR/N-cp rats are nondiabetic with a 
genetic predisposition for glucose intolerance. H indicates hook; |, first turn; Il, second turn; and III, third 
turn. Numbers 1 through 4 represent the quarters of each turn; vertical bars, SEM: and NS, not 


Statistically significant. 


leading to hearing impairment. 

Many studies have found a correla- 
tion between the hearing level of dia- 
betic subjects and sex," age,” retinop- 
athy and nephropathy,’ and the 
duration and severity of diabetes," 
Although some reports challenge these 
relationships, diabetes is a disease that 


affects patients to different degrees. 
Therefore, averaging the hearing 
thresholds of a group of diabetics may 
mask the effect of the disease on the 
individual. 

Several investigators have demon- 
strated inner ear changes by histologic 
examination of the temporal bones of 
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known diabetics. Kovar reported 
thickening of the vessel wall in the 
stria vascularis and spiral ligament as 
well as hemorrhage in the modiolus, 
perilymph, and endolymph. Schuk- 
necht” reported neuronal degeneration 
and intimal thickening with PAS de- 
posits in capillaries and arterioles of 11 
diabetic patients at the Massachusetts 
Eye and Ear Infirmary, Beston, five of 
whom exhibited hearing loss on exami- 
nation. Makishima and Tanaka” re- 
ported inner ear neuropathy, including 
hair cell loss in the organ of Corti, 
spiral ganglion atrophy, and demyelin- 
ation and beading of the eighth cranial 
nerve in four diabetic patients at 
autopsy. 

It is difficult to prove in human 
subjects that these pathologic changes 
are primarily due to diabetes mellitus 
because of numerous complicating fac- 
tors such as noise exposure, drug ex- 
posure, and other medicalillnesses. An 
animal model of NIDDM would be 
advantageous because it could be stud- 
ied in strictly controlled conditions and 
in a short time, relative to the life of 
the investigator. 

One model used to study diabetes is 
the animal treated with alloxan, a drug 
that causes pancreatic destruction." 
Streptozocin has also been used for 
this purpose.” However, these models 
are not useful for studying hearing loss 
because these drugs may interfere 
with the metabolism of the hair cells 
and destroy the pancreas. 

Michaelis et al’ described the 
SHR/N-cp rat strain that showed met- 
abolic and morphologic changes associ- 
ated with NIDDM in humans. These 
rates have a hyperglycemic/hyperinsu- 
linemic syndrome that is influenced by 
dietary carbohydrates. They also ex- 
perience hyperlipidemia, proteinuria, 
and glycosuria. Pathologic changes in- 
clude pancreatic islet hyperplasia, he- 
patocellular fatty metamorphosis, and 
nephropathy (Fig 8). They also de- 
scribed the LA/N-cp control strain 
that also carries the cp gene but does 
not express the hyperglycemic syn- 
drome.” Obesity (in LA/N-cp rats) and 
obesity and glucose intolerance (in 
SHR/N-cp rats) are expressed by 4 to 
6 weeks of age (Fig 9). Because these 
SHR/N-cp animals genetically mani- 
fest a syndrome so similar to human 
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Fig 8.—Left, Photograph showing a normal glomerulus from a lean SHR/N-cp rat. Right, Photograph 
showing diabetic nephropathy (diffuse mesangial thickening) from an obese SHR/N-cp rat with 
non-—insulin-dependent diabetes mellitus. 





NIDDM, this study was designed to 
determine the effect on the inner ear. 
Our findings indicate that a signifi- 
cant relationship exists between 
NIDDM and hearing impairment in 
this animal model, cemonstrated by a 
statistically greater loss of outer hair 
cells in the eochleas of diabetic animals 
when compared with controls. These 
ats were kept in a strictly controlled 
environment withouz exposure to noise 
or drugs, and the control rats in the 
same setting had po significant loss. 
The precise mecharism is not known, 
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Fig 9.—Left, Photograph of obese and lean LA/N-cp rats. Right, Photograph of obese and lean SHR/N-cp rats. 


but an inner ear microangiopathy may 
be the most likely cause. 

Our findings also show that obese 
diabetic animals experience greater 
hair cell loss than lean control animals 
with the genetic predisposition for glu- 
cose intolerance. This may be due to 
the hyperglycemia as well as the six- 
fold to eightfold increase in plasma 
insulin levels found in the obese 
SHR/N-cp rats compared with their 
lean littermates.” Recent work by 
Greene et al” has established a link 
between hyperinsulinemia and the al- 
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teration of sodium influx into red blood 
cells that may be involved with the 
abnormality observed in the kidneys of 
NIDDM diabetics. One may hypothe- 
size that hyperinsulinism is involved 
with altering the cell function of the 
outer hair cell, resulting in cellular 
death. 

When the diabetogenic stress of obe- 
sity is added to the genetic predisposi- 
tion for NIDDM, the diabetic syn- 
drome is expressed. LA/N-cp rats, 
which are not genetically predisposed 
to NIDDM, do not show development 
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of diabetes even when obese. 
Another notable observation is that 


lean SHR/N-cp rats do not become 


- 


glucose intolerant until 12 months of 
age.’ All animals in our study were 
killed at 5 months of age, before glu- 
cose intolerance developed in the lean 
SHR/N-cp rats. However, they dem- 
onstrated outer hair cell loss greater 
than lean genetically nondiabetic con- 
trol (lean LA/N-cp) rats. This may 
implicate the genetic predisposition for 
diabetes mellitus in the pathogenesis 
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of the observed complications. In fact, 
it has been shown in humans that at 
the time of diagnosis, adult-onset dia- 


betics have significant microvascular 
changes. Lastly, hyperglycemia alone 


may be involved in the abnormal aging 


of cells. Cerami et al™ describe how the 
nonenzymatic glycosylation of certain 
proteins in the body may result in 
membrane and DNA damage when 
glucose accumulates in the cell. These 
pathways may be involved in the dam- 
age observed in the outer hair cells of 
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the SHR/N-cp rats when compared 
with their age-matched controls. 

In summary, results show a signifi- 
cant outer hair cell loss in obese dia- 
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A New Technique 


sr Surgical Management of Perilymph Fistulas 
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® A wide range of scurrence rates (21% 
to 47%) for perilymph fistula repairs have 
been reported in the otology literature. An 
improved surgical technique developed at 
the Portland (Ore) Good Samaritan Hospital 
and Medical Center Neurotology Depart- 
ment was used to repair perilymph fistulas 
in 58 patients from October 1986 to October 
7988. Our recurrence sate was reduced from 
27% in a 1982-1985 study to 8% in our 
study. At 1 year posioperatively, improve- 
ments in disequilibrium, dizziness, and ver- 
tigo were comparable with results of older 
surgical techniques. Functional outcomes 
were also good: 83% ef patients returned to 
normal activities of daily living, and 71% 
also returned to school or resumed gainful 
employment outside the home. 

(Arch Otolaryngol Head Neck Surg. 
1991 ;117:641-648) 


fe 1987, we reperted outcome data 
on 64 consecutive patients who un- 
derwent 100 tympanotomies for sus- 
pected perilymph ` fistulas (PLFs).' 
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Positive outcomes, as estimated by 


resolution of symptoms, were 71% for 
vertigo, 73% for disequilibrium, 66% 
for tinnitus, and 50% for hearing im- 
provement in patients with a preoper- 
ative hearing loss. Twenty-seven of 
the 100 ears operated on required sur- 
gical revision. Comparable outcomes of 
PLF surgeries at other institutions 
varied from 53% to 94% satisfactory 
results, and recurrence rates ranged 
from 21% to 47%.** After a critical 
comparison of PLF surgical proce- 
dures and a review of current concepts 


' of wound healing, we developed a new 


Surgical procedure for PLF closure.** 
Our purpose was to compare outcome 
with the use of this new surgical tech- 
nique with results previously reported 
with the use of older PLF surgical 
repair procedures. By combining laser 
techniques to prepare graft sites, us- 
ing autologous fibrin glue to secure the 
graft, and restricting postoperative 
physical activity, we achieved statisti- 
cally significant improvements in 
symptoms. Disequilibrium, the most 
common chief complaint, resolved com- 


pletely in 84% of patients; dizziness 


and vertigo resolved in 89% of pa- 
tients. Recurrence rates were reduced 
from 27% to 8%. 
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PATIENTS AND METHODS 
Diagnostic Criteria 


Presurgical diagnostic eriteria for PLF 
have not been established; however, certain 
symptom combinations, especially when as- 
sociated with head trauma, appear to be 
highly suggestive of PLF. It is generally 
agreed that the clinical diagnosis of PLF ean 
be confirmed only by the demonstration of 
the repeated accumulation of crystal-clear ` 
fluid in the oval and/or round window niche 
during tympanotomy.‘”*” We suspected a 
PLF if the patient had some constant or per- | 
sistent combination of the following symp- 
toms or signs: disequilibrium, ataxia, verti- 
go, dizziness, sensorineural hearing loss 
(fluctuating, progressive, or sudden) and/or 
tinnitus, particularly (1) if onset of these 
symptoms followed trauma, (2) if these 
Symptoms were incrementally exacerbated . 
by physical exertion, and/or (3) if these 
symptoms were improved by restricting 
physical activity. Only two of the patients 
eventually selected for study presented with 
hearing loss without vestibular symptoms. 
The remaining 56 patients complained of dis- 
equilibrium, dizziness, or vertigo with or 
without hearing loss at the time of the initial 
evaluation. 


Patient Selection 


Between October 1986 and October 1988, 
all patients who presented with the above- 
described symptom complex, and in whom 
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conservative treatment had failed (6 weeks 
of modified bedrest; see “Postoperative 
Care” section below) or in whom sudden or 
rapidly progressive sensorineural hearing 
loss did not improve following 72 hours of 
bedrest, were considered for PLF surgery 
and inclusion in our study. The only test re- 
sult used as an indication for surgery was an 
audiogram indicating a fluctuation and/or 
progression of hearing loss. The following 
patient groups were excluded: (1) those who 
had undergone prior PLF repair with other 
techniques; (2) those with a follow-up period 
of less than 1 year; (3) those with evidence of 
neurologic, psychiatric, systemic, or other 
organic disease as a possible contributor to or 
cause of symptoms; and (4) those with evi- 
dence of other neurotologic disease as a pri- 
mary cause of symptoms. After all exclusion 
criteria were met, 58 patients were selected 
to undergo PLF surgery and participate in 
our study. Before surgery, at least one at- 
tempt at conservative treatment had failed in 
81 of the 90 ears operated on in these 58 
patients. 


Patient Examinations 


A thorough history was obtained from 
each patient. All patients underwent a pre- 
operative internal medical evaluation, a com- 
plete neurotologic examination, and an ex- 
amination for systemic or neurologic 
disorders. Routine laboratory screening, 
computed tomography of the temporal 
bones, and/or magnetic resonance imaging 
studies of the head were performed in all 
patients. Audiometric testing included air- 
and bone-conducted pure-tone threshold 
testing, speech intelligibility,” middle-ear 
impedance (tympanometry), » and a tympan- 
ometric fistula test. Acoustic reflex decay, ° 
auditory brain-stem evoked response stud- 
ies,” and electrocochleography were per- 
formed in selected patients to differentiate 
peripheral from retrocochlear disorders. 
Vestibular testing consisted of electronys- 
tagmography, horizontal canal vestibulo-oc- 
ular responses (HC VOR) to caloric and rota- 
tional (single frequency and sum-of-sines) 
stimuli, *™ dynamic posturography,~ and a 
fistula test with the use of dynamic posturo- 
graphy to record responses. All preoper- 
ative testing was performed within 1 month 
before surgery, with the exception of audio- 
metry, which was performed within 1 week 
of surgery. 


Operative Procedure 


Patients were admitted to the hospital the 
afternoon before or the morning of surgery. 
Tympanotomy was performed with the pa- 
tient under local anesthesia, with external 
canal injection of local anesthetic limited to 
0.5 to 0.75 mL of lidocaine hydrochloride 
(Xyloeaine) and a 1:50000 dilution of epi- 


nephrine. Monitoring was performed and 
supplemental neuroleptic analgesia was ad- 
ministered by an anesthesiologist. Profound- 
ly deaf patients and three children younger 
than 15 years received general anesthesia. 
All patients were operated on in the supine 
position with their heads turned away from 
the operated ear. We have discontinued at- 
tempts to increase perilymph flow into the 
middle ear with the use of Trendelenberg 
positioning, Valsalva maneuver, jugular 
compression, or other maneuvers because 
we have observed postoperative hearing 
losses in some patients following such ma- 
nipulations, particularly when mild to mod- 
erate sensorineural hearing loss was present 
preoperatively. 

The middle ear, including the oval and 
round window niches, was suctioned thor- 
oughly to dry the mucosa before surgical ma- 
nipulation. If required, the scutum was cu- 
retted to obtain adequate exposure of the 
middle ear. The ossicular chain was observed 
carefully for signs of disruption, discontinu- 
ity, or stapedial crural fracture. The oval and 
round windows were then examined for PLF 
leaks. A PLF was said to be present if one or 
both of the following criteria were met: (1) an 
active leak of crystal-clear fluid could be seen 
emanating from the depths of the oval or 
round window, and the fluid reaccumulated 
rapidly when suctioned away™*®*"; or (2) an 
actual hole or defect could be seen in the 
structures of one or both windows. In most 
cases, the posterior oval window area could 
not be visualized completely because the py- 
ramidal eminence and stapedial tendon ob- 
structed a full view of the more posterome- 
dial oval window structures. Occasionally, 
the stapedial tendon was sacrificed in an at- 
tempt to achieve a stable repositioning of a 
posteriorly displaced stapes. In a few pa- 
tients, the facial nerve was either dehiscent 
or protruded over the superior portion of the 
oval window, obscuring the superior portion 
of the oval window niche. 

The Hough microcurette was used to re- 
move the bony round window overhang. Af- 
ter the round window membrane was ex- 
posed and the niche was observed for the 
repeated accumulation of crystal-clear fluid, 
the ossicular chain was carefully palpated to 
observe the round window reflex. Crystal- 
clear fluid observed in the round window 
niche did not always flow from the round 
window or the round window membrane. 
Perilymph was also observed welling into the 
middle ear from a dimple deep in the infero- 
posterior portion of the niche, as described 
by Goodhill’ and Kamerer et al.” A “bleb” or 
“blister” of mucosa, as described by Kohut,” 
was observed in some cases, yielding a frank 
flow of crystal-clear fluid when punctured. In 
patients with PLFs in both windows, suc- 
tioning in one window sometimes resulted in 
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aspiration of the perilymphatic fluid back 
into the perilymph space from the other win- 
dow niche. 

Whether or not a PLF was identified, ar- 
gon laser vaporization of the surgically acces- 
sible mucosa surrounding the oval and round 
window margins was achieved with use of a 
hand-held probe. The mucosa that could not 
be safely reached with the laser probe was 
removed with angled sharp picks and hooks. 
After the graft sites were prepared, both 
oval and round window niches were grafted 
as follows: An areolar tissue graft was ob- 
tained through a small postauricular incision 
made while the external canal lidocaine hy- 
drochloride injection took effect. While the 
surgeon was performing the tympanotomy 
and preparing the windows for grafting, a 
physician’s assistant (T.N.) prepared the 
areolar tissue graft. The harvested areolar 
tissue was cut into small pieces (about 
0.25 mm) on a cutting block and divided into 
two equal portions of about 30 pieces each. 

With special attention to sterile technique, 
autologous cryoprecipitated fibrinogen was 
prepared the day before surgery as follows’: 
20 mL (four sterile 5-mL blue-iop tubes) of 
the patient’s citrated blood was centrifuged 
at 4000 rpm for 10 minutes. The cell-free 
plasma was syphoned off, transierred to a 7- 
mL red-top tube, frozen rapidly at — 20°C, 
and left in the freezer for at least 1 hour. The 
plasma was transferred to a 4°C refrigerator 
and allowed to thaw overnight. (Thawed 
plasma has a slushy appearance.) On the day 
of surgery, the thawed plasma was centri- 
fuged at 4°C for 5 minutes at 4000 rpm. The 
upper portion of the plasma was gently pipet- 
ted off, leaving about 0.5 mL of cryoprecipi- 
tated fibrinogen at the bottom ofthe tube. In 
the operating room, the eryoprecipitated fi- 
brinogen was mixed with an equal amount of 
10% calcium chloride in a medicine glass and 
drawn into a tuberculin syringe. One half of 
the prepared tissue graft was soaked with 
this mixture. 

The second half of the graft was prepared 
as follows: 1 mL of a-aminoeaproic acid 
(250 mg/dL) was drawn into a 10-mL syringe, 
followed by 9 mL of sterile water. Then, 
0.5 mL of this solution was thoroughly mixed 
in a medicine glass with 1000 U of bovine 
thrombin dissolved with 1 mL sterile water, 
drawn into a tuberculin syringe, and used to 
saturate the second portion of the graft. With 
sharp, curved needles, and with pieces of 
tissue taken alternately from the two por- 
tions of the prepared areolar tissue grafts, 
the respective oval and round window niches 
were filled until tissue mounded up within 
the respective niche.” 

Once the graft had been satisfactorily 
placed, the argon laser probe was held out of 
focus and the lateral surface of the graft was 
heat-congealed to hold the graft in place 
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Table 1.—Causes of Perilymph 
Fistulas m 58 Patients 








Trauma 






Sever ad blow* 2 (4) 

Mild es 30 (52) 

Whipla | 6 (10) 
Spontaneous onset 11 (19) 







Lifting or straining © 
= | 







* Skull fracture and less of consciousness lasting 
hours todays. 

tNo fracture loss of eonsciousnéss lasting 2 min- 
utes or less. 

+Explesive Sarotraun= (n = 1); iatrogenic (tem- 
poromandibulanjoint sursery) (n = 1); and prolonged 
vomiting resulting from toxic exposure (n = 1). 


Í 
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more tightly. Recoxstituted microfibrillar 
bovine collagen (AvEene), prepared as de- 
scribed for the tissu grafts (applying the 
fibrinogen mixture aad thrombin mixture to 
separated portions ofthe Avitene), was used 
to buttress the tisswe grafts. In some pa- 
tients,z»sheedof absorbable gelatin film (Gel- 
film, Wpjohn Pharmaceuticals, Kalamazoo, 
Mich) was placed underneath the tympanic 
membrane and lateral to the long process of 
the ineus to seduce adhesions between the 
medial tympanic membrane surface and the 
ossicular chain and tomrevent an undesirable 
columella effi 


Postopertive Care 


Postoperative maragement plans were 
Dased on current principles of collagen 
wound healing’ and were designed to avoid 
pressure changes at the graft site. For a 
minimum of 6 weeks “ollowing surgery, pa- 
tients were instructee to avoid any activity 
that mizht cause incr=ased intracranial, in- 
trathoraeic, intra-abdominal pressure. 
The patients were instructed to rest quietly 
with them heads elevated 30° or more. All 
patients received prephylactic antibiotics 
(preferably penicillin) “or 10 days postopera- 
tively, in addition to decongestants and a 
stool softener. Antinatseant medication and 
a nonnareotic analgesic drug were pre- 
scribed as necessary. A bedside vestibular 
protocol physieal the-apy evaluation” for 
posturai stability was performed on the first 
postoperative morning to ensure that pa- 
tents with disequilib-ium could ambulate 
safely before di charge. Most patients were 
dscharged 1 tee days postoperatively. Su- 
tures amd external camal packing were re- 
moved 7 to 10 days pestoperatively before 
middle-ear clot lysis oceurred. 






- Outcome Criteria 


Patients returned Dr evaluations at 6 
weeks and at 3,6, 9, amd 12 months. Follow- 
ing a review ef symptDms and an otologic 

| 


5 


Disequilibrium} 
Headache 

Dizziness 

Tinnitus 

Cognitive Dysfunction 
Nausea 

Vertigo 

Subjective Hearing Loss 
Vision Disturbances | 
Aural fullness, Pressure 
Objective Hearing Loss 
Hyperacusis 


Vomiting 


40 60 80 100 
% of Patients 


Percentage of 58 patients with perilymph fistulas reporting each of the most common complaints. 


examination, audiometric and vestibular 
tests were repeated as indicated. Outcome at 
1 year was determined as follows: disequilib- 
rium, vertigo/dizziness, subjective hearing 
loss, tinnitus, and other symptoms were clas- 
sified as resolved (absent), improved (pa- 
tient described symptoms as improved com- 
pared with preoperative status), unchanged 
from before operation, or worse (persistent 
symptoms either at rest or symptoms incre- 
mentally worse with physical activity or ex- 
ertion) than before operation. Level of physi- 
cal activity, including return to work, was 
recorded at each postoperative visit. 


RESULTS 
Clinical Examination Results 


Patient Population.—Twenty-one 
patients (36%) were male. Age at the 
time of surgery ranged from 5 to 66 
years, with a mean age of 36.2 years 
for women and 40.4 years for men. The 
age and sex distributions are compara- 
ble with the results of our earlier 
study’ (53% were male and the mean 
age for both sex groups was 36 years). 

Causes.—The causes of PLF are 
summarized in Table 1. Thirty-eight 
(66%) of the patients in our study 
developed PLFs from trauma, mostly 
from motor-vehicle accidents. Sixty- 
six percent of patients in our earlier 
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study also developed PLFs following 
head trauma.’ Eleven patients experi- 
enced spontaneous onset of symptoms. 
Several of these patients had a recent 
history of infection, heavy lifting, bar- 
otrauma, or exposure to sudden alti- 
tude or other barometric change, but 
onset of their symptoms was not tem- 
porally related to these events. Six 
patients developed PLF after lifting or 
straining. 

Symptoms.—In the Figure, the 
most common presenting complaints 
are listed in order of frequency for the 
58 patients. “Dizziness” is defined as 
an expression of dizziness or lighthea- 
dedness, not including a description or 
perception of movement. “Vertigo” is 
defined as a perception of self or sur- 
rounding movement, usually rotary or 
angular, but includes perception of lin- 
ear displacement or movement. “Cog- 
nitive dysfunction” includes short-term 
memory loss and/or diffieulty with con- 
centration, reading, writing, or 
speech. “Vision disturbance” includes 
photophobia and/or blurred or double 
vision. “Hearing loss” is defined as 
speech reception threshold and/or 
three-frequency pure-tome average re- 
duced by more than 25 dB (American 
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National Standards Institute [ANSI] 
1989). Disequilibrium was present in 
88% of our patients, confirming other 
reports that vestibular symptoms, es- 
pecially disequilibrium, account for the 
most common complaints in patients 
with PLF.™**= Other vestibular and 
auditory complaints included tinnitus, 
nausea and vomiting, subjective hear- 
ing loss, and hypercusis. 

The average delay between symp- 
tom onset and surgery was 44 months, 
with a range of 1 month to 34 years. 
Forty-eight patients (83%) described a 
sudden, almost violent, onset of symp- 
toms. The majority of these patients 
developed symptoms within minutes 
or hours of a precipitating event. Sev- 
en patients (12%) described a gradual 
symptom onset occurring during a 1- to 
4-week period. Three patients (5%) 
were uncertain about the timing of the 
onset of their symptoms. 

Physical Examination.— Internal 
medical and neurological examination 
findings were normal. None of the 
abnormal findings of the otologic ex- 
amination (occasional tympanosclero- 
sis, one tympanic membrane perfora- 
tion antedating the PLF) were 
associated with the PLF. A longitudi- 
nal fracture of the temporal bone was 
visible along the external canal of one 
patient with head trauma. Ninety-four 
percent of patients tested had normal 
standard Romberg test findings with 
the eyes open, 43% had normal find- 
ings on the standard Romberg test 
with the eyes closed, and 51% had 
normal findings on the tandem Rom- 
berg test with the eyes open. None of 
the patients tested could perform the 
tandem Romberg test with their eyes 
closed. 

Radiologic Findings.—Except for 
the one patient with a temporal bone 
fracture, computed tomographic, 
roentgenographic, and magnetic reso- 
nance imaging findings were normal. 


Preoperative Vestibular and 
Audiometric Test Results 


Positional Nystagmus.—Electron- 
ystagmographic recordings of position- 
al nystagmus obtained from 40 pa- 
tients before and after PLF surgery 
and evaluated according to the criteria 
of Barber and Stockwell” are summa- 
rized in Table 2. We found no correla- 





Test 


ENG (n = 40) 
Normal 
Direction-fixed positional nystagmus 
Direction-changing positional nystagmus 
Rotation (n = 37) 
Normal 
Abnormalt 
Dynamic posturography (n = 43) 
Normal 
Abnormalt 


Table 2.—Summary of Preoperative and Postoperative (12 Months) 
Vestibular Test Results * 












No. (%) 













PB, 
Preoperative Postoperative 
14 (35) 17 443) 

19 (48) 13a@32) 

7 (17) 1025) 

36 (97) 3&(95) 

1 (3) 2 (5) 

11 (26) 23 (53) 

32 (74) 20 (47) 





* ENG indicates electronystagmography. Some tests could not be performed in all patients. 

tEvidence of unilateral or bilateral loss of vestibular function. 

Test stopped or sway exceeded 95th percentile of normal population in two trials of one cordition or one 
trial in at least two conditions.*'?? 





Normal hearing (58 ears) 
(SRT, O = 25 dB) 


Preoperative hearing loss (31 ears) 
(SRT, >25 dB) 


All ears operated on (n = 89) 






Table 3.—Preoperative and Postoperative (12 Months) Hearing Results in 89 of 90 
Ears Operated On 


Preoperative * Postoperative 













Unchanged or improved in 41 (71%); slightly 
worse but within normal range in 10 (17%); 
worse (SRT <25 dB) in 7 (12%) 

Improved in 13 (42%); unchanged in 11 (35%); 

worse (SRT deteriorated >5 dB) in 7 (23%) 

Improved 15 (17%); essentially unchanged in 

60 (67%) (SRT the same +5 dB ard/or 

remained in normal range of O = 25 dB; 

worse (SRT deteriorated >5 dB) in 14 (16%) 















* Numbers are speech reception threshold (SRT) (American National Standards Institute 1963), which was 
within +5 dB of 0.5, 1, and 2 kHz pure-tone auditory threshold averages. 
tOne of the 90 ears operated on did not receive both preoperative and postoperative testing. 


tion between the affected ear and the 
presence or direction of positional nys- 
tagmus before surgery. 

Rotation Tests.—Thirty-seven pa- 
tients underwent preoperative and 
postoperative HCVOR tests; results 
are summarized in Table 2. Thirty 
patients had normal results preoper- 
atively. The rate of preoperative rota- 
tion test abnormalities was lower in 
the present study (3% of patients test- 
ed) than in our previous study (30%).’ 

Dynamic Posturography. — Among 
43 patients in stable enough condition 
to undergo preoperative and postoper- 
ative dynamic posturography, 32 (74%) 
had abnormal results preoperatively 
(Table 2). This rate of test abnormali- 
ties is comparable with that reported 
for our previous study (70% abnormal 
posturography results).' 

Moving Platform Fistula Tests 
(MPFTs).—The MPFT’ was per- 
formed preoperatively in 65 of the 90 
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ears operated on. Fifty-seven (88%) of 
the ears tested positively (ie, yielded 
abnormal results); eight ears tested 
negatively (ie, yielded normal results). 
This rate of tested abnormalities is also 
comparable with that previously re- 
ported (75 of 77 ears tested yielded 
abnormal results).* Postoperative 
MPFTs were not performed to avoid 
reopening PLFs. 

Audiometric Testing. —Eighty-nine 
ears were tested preoperatively and 
retested 1 year postoperatively (Table 
3). Thirty-one of these ears showed 
some hearing loss (ANSI 1989 stan- 
dards”). Tympanograms (middle-ear 
compliance for a 226-Hz probe tone) 
were normal in 62 of 67 patients tested 
preoperatively. Four patients showed 
a mild (—100 dekapascals) negative 
middle-ear pressure, and one patient 
showed an excessive volume consistent 
with a perforated tympanic membrane 
antedating development of the PLF., 
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Author Year 
Healy et al?° 1976 


1983 


House and Rizer*? 1988 


Surgical Findings 

Identification of PLFs. —Surgical 
findings are summarized in Table 4. 
Based on the results of history, physi- 
cal examination, and vestibular and 
audiometric tests, 13 patients (22%) 
were suspected to have unilateral fis- 
tulas, and the remaining 45 were 
thought to have bilateral fistulas. 
Twenty of the 45 patients showed im- 
provement or became asymptomatic 
postoperatively following unilateral 
fistula repair and restricted activity. 
Improvement in patients with a pre- 
sumptive EA pi of bilateral PLFs 
following successful unilateral repair 
could be due either to spontaneous 
closure of the fistula in the contralater- 
al ear or, alternatively, to the fact that 
the fistula was unilateral. Because the 
contralateral ear was not opened surgi- 
cally, we cannot distinguish between 
these two possibilities. 

Fighty-three tympanotomies were 
performed in one (n= 33; 57%) or both 
(n=25; 43%) ears. Revision was per- 
formed in seven ears (8%). A total of 
90 ears (45 right ears and 45 left ears) 
were operated on. In our initial study,’ 
42 (66%) of 64 patients underwent uni- 
lateral tympanotomy. The rates of uni- 
lateral and bilateral tympanotomies is 
not significantly different between 


PLFs “Hit 
Rate,” % 


No. of 
Ears Identified 


43 


Fee% 1968 3 3 100 3 (100) as ay 
Goodhill®' 1971 3 3 100 1 (34) wt 2 (66) 
Geodhill et al?? 1973 21 15 71 10 (66) 1 (7) 4 (27) 


15 


40 93 
| Geodhill®® eoo a e A ET OR | rae 59 47 80 24 (51) 4 (9) 19 (40) 
Sk a S eT | and Tovi™ 1979 4 4 100 3 (75) 1 (25) aA 
a a E ee MT | o and Sade” 1983 25 12 48 9 (75) 1 (8) 2 (17) 
Potter and Conner™ 13 87 
ee es ae T e a and Bluestone? 1983 44 29 66 16 (55) 9 (31) 4 (14) 
Singleton? 1986 49 47 96 24 (51) 18 (38) 5 (11) 
Eoo a E E e o a and Webber’ 1987 52 32 62 6 (19) 25 (78) 1 (3) 
° 2 a ee eT os, et al‘ 1987 34 = 24 3 (37) 5 (63) Le, 
Shelton and Simmons*' 1988 78 33 42 21 (64) 9 (27) 3 (9) 
6 35 41 


8 


Reilly 1989 42 22 52 10 (45) 7 (32) 5 (23) 
1989 32 14 44 et ae ie 
Present study 1990 90 79 88 41 (52) 16 (20) 22 (28) 


these two populations (x’= 1.25, df=1, 
P> 2). 

Active PLF's were identified during 
79 of 90 tympanotomies, yielding a 
confirmation rate of 88%. Bilateral fis- 
tulas were surgically confirmed in 18 of 
the 25 patients undergoing bilateral 
tympanotomy. An oval-window PLF 
leak was seen in 41 (52%), a round- 
window leak in 16 (20%), and a leakage 
from both oval and round windows in 
22 (28%) (see Table 4 for a comparison 
with other reports*””), Fifteen (24%) 
of the oval-window PLFs leaked from 
the fissula ante fenestram; the remain- 
ing PLFs leaked from the anteroinfer- 
ior annular ligament. Twenty-seven 
(71%) of the round-window fistulas 
leaked from microfissures”” in the 
floor of the round-window niche and 
not through the round-window mem- 
brane. Laterally rotated round win- 
dows were seen in seven ears (18%),*"* 
In eight patients (11 ears, 12%), a PLF 
could not be identified at operation. 
Grafts were applied to the oval and 
round windows of all ears that were 
operated on, whether or not a PLF 
was identified,“ and all patients 
were accurately and fully informed of 
their surgical findings. 

Other Abnormalities. — Evidence of 
a loosely articulated ossicular chain, 
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31 (77) 5 (13) 4 (10) 


7 (54) 4 (31) 2 (15) 







usually at the incudostapedial joint, 
ossicular disruption, or ossicular frac- 
ture was observed during 41 (46%) of 
90 tympanotomies. In 30 of these 41 
ears, the stapes footplate was sublux- 
ated; in three ears, the incus had been 
displaced; and in another three ears, a 
fracture of the stapedial footplate or 
stapedial crura was discovered. The 
stapes was hypermobile in five ears. 
Other, less common intraoperative 
findings included congenital thickening 
of the stapedial crura (n=4), caries or 
erosion of the incus tip (n=3), abnor- 
mally thickened middle-ear mucosa 
(n=2), subclinical otosclerosis (n=2), 
longitudinal temporal bone fracture 
(n= 1), and external auditory canal os- 
teoma (n= 1), 

Perioperative Complications. — 
Three ears that were normal preoper- 
atively developed acute sensorineural 
hearing loss (SNHL) within 1 week of 
surgery. These three patients were 
rehospitalized for carbogen treat- 
ments.” Two of the three ears recov- 
ered completely; the other ear partial- 
ly recovered from a severe to a mild 
residual SNHL. Four ears in another 
four patients developed acute SNHL 
3 to 6 weeks postoperatively. In three 
of the patients, we could not identify a 
cause. The fourth patient developed 


Perilymph Fistulas—Blacketal 645 





= 


— 
w 


TEN ' 


>= ~ m 
i 


SS = 
- - 


TPP On Te F 


- 


> 


Table 5.—Causes of Perilymph Fistula (PLF) Recurrence Following Initial Closure in 
- Seven Ears (Five Patients) 


12-mo Symptom 
Resolution 


Improved 


Suspected Reason 
for Recurrence 


Motor-vehicle accident and 
head blow at 4 mo 
postoperatively 


-Tympanometry and/or 
tympanometric fistula test 
performed at independent 
medical examination 1-3 
mo postoperatively 


Moving platform fistula test 
performed 3 mo 
postoperatively 

Unknown 

Subluxed, hypermobile 
stapes footplate 


Treatment 
PLF revision 


PLF revision Improved (both ears) 


PLF revision Improved 


PLF revision 


Stapedectomy and 
placement of 
bioglass”* prosthesis 


Improved 


Improved in 1 ear; no 
improvement in 1 ear 





* Bioglass is a clear, bioactive, bioglass ceramic material being marketed as Otocel (Supplier: Zomed-Treace, 


Jacksonville, Fla). 









Symptom 





Disequilibrium . 47 (84) 
Dizziness and vertigo 49 (89) 
Tinnitus 22 (54) 
Subjective hearing loss 20 (43) 





* Most patients had more than one symptom. 


Table 6.—Symptomatic Outcome at 12 Months or Longer Postoperatively 
in 58 Patients * 


———L—————LK T IMMM 
Improvedt 













No. (%) 








Unchanged Worsened 








6 (11) 3 (5) 
5 (9) 1 (2) 
15 (37) 4 (9) 
25 (53) 2 (4) 





tSymptom judged by the patient to be improved or absent compared with preoperative status. 


the SNHL following a violent episode 
of sneezing. Three of the four patients 
were hospitalized for carbogen treat- 
ments, with a subsequent return to 
normal auditory thresholds, The other 
patient’s hearing recovered partially, 
leaving a residual mild to moderate 
SNHL. For reasons beyond our con- 
trol, the fourth patient did not receive 
carbogen therapy and was left with a 
moderately severe SNHL. 


Surgical Outcome 


Revisions.—Only seven (8%) of 83 
ears in our study required revision. All 
failures in this study occurred within 3 
to 4 months following surgery. Rea- 
sons for failure are summarized in Ta- 
ble 5. Compared with a revision rate of 
27% of ears operated on with the use of 
other surgical techniques,’ results ob- 
tained with the autologous fibrin glue 
resulted in significantly fewer revi- 
sions (P<.005, ° test”). 

Vestibular Tests. — Postoperative 
test results are summarized in Table 2. 


In two patients with normal central 
nervous system findings, a positional 
downbeat nystagmus was demonstrat- 
ed preoperatively; following surgical 
closure of the patients’ PLFs, the 


downbeat nystagmus disappeared. 
Among the 37 patients who underwent 
preoperative and postoperative- 


HCVOR tests, 30 had normal results 
before and 34 had normal results fol- 
lowing tympanotomy and PLF closure. 
This difference is not statistically sig- 
nificant. Among 43 patients in stable 
enough condition to undergo preoper- 
ative dynamic posturography, 32 had 
abnormal results preoperatively, and 
only 20 patients had abnormal results 
postoperatively. This improvement in 
postural control is statistically signifi- 
cant (x°=7.5789, df=1, P<.01,. MeNe- 
mar test”). | 
Audiometric Tests.—Postoperative 
results are summarized in Table 3. If 
results from preoperatively normal 
and abnormal ears are combined, 14 
(17%) showed some progression of 
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Table 7.—Postoperative Activity 

Levels and Return to Work or School 
at 12 Months or Longer 

Postoperatively in 58 Patients 


Activity Level 
Activities of daily living 
Normal, no limitations 
Normal, minor symptomatic 
limitations only 
Improved, compared to 
presurgery but not fully 
normal 
Unchanged 
Worse 
Return to Work or School 
Full-time, no limitations 
Part-time, some limitations, 
and/or work 
“hardening” or 
retraining necessary 
Unable to work due to 
comorbid condition or 
complication * 
Unable to work due to 
unrelated disability t 
Retired 


* Secondary endolymphatic hydrops, paroxysmal 
positional nystagmus, or loss of vestibular function. 
tShoulder or back injury. 


hearing loss postoperatively. Sixty 
ears (67%) showed no change, and 15 
(17%) showed improved hearing. 
There was no statistically significant 
improvement in resolution ef auditory 
symptoms (hearing loss or tinnitus) for 
glue techniques compared with previ- 
ously reported surgical techniques. ' 
Symptom Resolution. — Results are 
summarized in Table 6. At least 1 year 
following surgery, complete resolution 
or substantial improvement occurred 
in 89% of patients who had complained 
of vertigo and/or dizziness and 84% of 
patients. with disequilibrium. Fifty- 
four percent of patients with preoper- 
ative tinnitus showed improvement 
following PLF repair. (Resolution of 
headache was not evaluated 
systematically. ) l 
Functional Recovery. — Results are 
summarized in Table 7. Preoperative- 
ly, most patients were unable to per- 
form their jobs or activities of daily 
living satisfactorily because of their 
PLFs. One year postoperatively, 83% 
of patients had returned to normal or 
near-normal pre-PLF levels of daily 
activity. An additional 10% noted an 
improved capacity for physical activity 
following surgery, while 7% noted no 
change compared with preoperative 
activity levels. No patient stated that 
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the capacity for physical activity was 
worse than befor= the operation. 
Fifty-four percent of patients re- 
turned to full-time work, school, or 
homemaking, aml another 17% re- 
turned to part-time work, entering 
work rehabilitatien programs or par- 
ticipating in on-the-job training pro- 
grams. However, 24% of patients were 
unable to return te the work they were 
performing before the onset of PLF, 
usually because of a comorbid condi- 
tion, ie, benign paroxysmal positional 
nystagmus” or a postclosure endolym- 
phatic hydrops.” Ten patients (17%) 
returned to the warkplace to perform 
less demanding joos; another 5% of 
patients did not return to work be- 
cause ef back or neck injuries or be- 
cause they had reached retirement 


age. | 
COMNENT 


A review of PLF surgical failures 
from October 1982 through March 1985 
in our department cemonstrated that 
27% of our patients experienced recur- 
rence of PLF symptems within 1 year. 
The PLF surgeon is &ced with several 
difficult technical prozlems. The ossic- 
ular chain is in constant motion. It is 
therefore impossible =o achieve surgi- 
cally optimal stenting of the graft for 
healing without indua@ing a conductive 
hearing loss. For suceessful PLF clo- 
sure, the soft-tissue graft must adhere 
and heal to bone, one of the most 
undesirable host tissues in the body. 
There is a constant pressure differen- 
tial between the heavier perilymph on 
the inner-ear side of the graft and the 
much less dense air on the middle-ear 
side. Nevertheless, our results show 
that the use of the laser to prepare the 
graft bed, the use of multiple small 
postauricuiar areolar tssue grafts,”” 
the use of autologous fÐrin glue,’ and 
strict adherence to postoperative in- 
structions designed to minimize sud- 
den changes in intracranial pressure 
can significantly increase the PLF clo- 
sure rate. With the use of these tech- 
niques, the recurrence rate was re- 
duced from 17% to 8%. 

The typical PLF clinicėl picture usu- 
ally develops following an episode of 
trauma." We mave demon- 
strated that PLFs can result from 
apparently “mild” head injury, ie, 

| 


trauma without loss of consciousness 
or serious neurologic sequelae.” Our 
results suggest that early diagnosis 
and early surgical management of pa- 
tients in whom conservative treatment 
fails will eliminate vestibular symp- 
toms in as many as 89% of patients and 
allow at least 71% of those patients to 
resume gainful employment or resume 
pre-PLF functional status. Once objec- 
tive hearing loss develops, the patient 
has only a 40% to 50% hearing im- 
provement following surgical PLF 
repair. 

It can be difficult to judge the out- 
come of PLF management because of 
patient symptom variability, the pres- 
ence or absence of comorbid or other 
conditions (especially in patients with 
head trauma), age and physical condi- 
tion of the patient, occupation, socio- 
economic support, and length of time 
between occurrence and diagnosis. We 
took a fairly simple approach, compar- 
ing the severity of symptoms and the 
results of audiometric and vestibular 
tests before and after surgery. We also 
determined whether the patient had 
returned to work or to other pre-PLF 
levels of performance after PLF re- 
pair. Our results—subjective improve- 
ment of disequilibrium (84%), dizziness 
and vertigo (89%), and hearing im- 
provement in 42% of patients with a 
preoperative hearing loss—compared 
well with the most favorable outcomes 
reported in the literature**” and are 
slightly better than our own previous 
report.’ However, the population we 
studied previously had a higher rate of 
vestibular test abnormalities, and 
these abnormalities may have contrib- 
uted to their less favorable outcome. 
Our results are also in agreement with 
reports that recommend grafting of 
both oval and round windows, even if 
no fistula or perilymph leak can be 
visibly identified at tympanotomy.'**” 
Symptoms in all eight patients (11 
ears) in whom no PLF could be identi- 
fied at surgery (but received prophy- 
lactic grafts) improved post- 
operatively. 

The rate at which fistulas were iden- 
tified at surgery in our study is consis- 
tent with data in previous reports. As 
with all other types of vestibular disor- 
ders, the incidence and prevalence of 
PLFs are unknown. Since Fee’s” semi- 
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nal report 22 years ago, many reports 
have appeared in the literature from 
throughout the world suggesting that 
PLFSs are more common than previous- 
ly recognized. In the only human histo- 
pathologic study of PLF we could find, 
Kohut et al” examined temporal bones 
and clinical reeords in 34 patients re- 
porting symptems of sensory hearing 
loss and disequilibrium. Eleven (one 
third) of these patients would have met 
the criteria for surgical exploration for 
suspected PLF while alive, and, on 
histologic examination of their tempo- 
ral bones, fistulas were identified in all 
of these cases. 

The rate of bilateral fistulas report- 
ed herein is also consistent with previ- 
ously reported findings. Kohut et al" 
identified bilateral fistulas in 10 of 
their 11 histologically confirmed cases. 
Based on history, physical examination 
findings, and test results, we suspect- 
ed that 45 of 58 of our patients had 
bilateral PLFs; however, bilateral 
tympanotomies were required for re- 
lief of symptoms in only 25 of these 
patients, and we confirmed bilateral 
fistulas in 18 (72% of those undergoing 
bilateral tympanotomy). Determining 
the rate at which bilateral fistulas oc- 
cur may be one of the most important 
problems associated with PLF. An un- 
recognized PLF in the ear not operat- 
ed on may cause the surgeon to assume 
that surgical closure was not accom- 
plished. Reoperaticn of the successful- 
ly closed PLF may result in persistent 
symptoms. Consequently, the patient’s 
case may be categorized as a manage- 
ment failure when, in fact, persistent 
postoperative symptoms originate 
from the ear not operated on.’ 

During the present study, we oper- 
ated on 15% of patients with clinically 
suspected PLFs (according to the diag- 
nostic criteria outlined in the “Meth- 
ods” section), and 9% of all new pa- 
tients seen in our clinic. Eighty-five 
percent of patients with a presumptive 
diagnosis of PLF experienced sponta- 
neous resolution of symptoms, and 
presumably healed their PLFs follow- 
ing conservative management (modi- 
fied bed rest). Results of conservative 
management of PLFs in our clinic are 
in agreement with other reports. ™” 

Finally, the locations of the PLFs 
identified in our study are also consis- 
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tent with those previously reported. 
Kohut et al” found six fistulas (82%) in 
the oval window, five (26%) in the 
round window, and eight (42%) in both 
the oval and round windows. From a 
review of 42 reports, Strohm” collect- 
ed 232 cases of PLF from the litera- 
ture, excluding poststapedectomy 
PLFs. The occurrence of PLFs in each 
of the two windows was approximately 
equal. In 14% of cases, PLFs were 
demonstrated in both oval and round 
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windows of the same ear. The most 
common location of PLF's in our study 
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The results of our study therefore 
support the conclusion that the surgi- 
cal technique reported herein can sig- 
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quired revisions in a typical population 
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reported for older techniques, the 
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an important clinical advance in the 
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The Effect of Steroid Therapy on Recovery 


From Tonsillectomy in Children 


Franeis I. Catlin, ML, ScD, William J. Grimes, MD 


I 


eA prospective, randomized, double- 
blind study to determine the postoperative 
effects of steroids in zonsillectomy was per- 
formed on 25 children from 4 to 12 years of 
age. A single intrawenous dose of dexa- 
methasone or a placebo was administered 
at onset of surgery. @ther preoperative and 
postaperative medications, including anti- 
bictics, anesthesia, and surgical techniques 
were standardized as noted in this article. 
The ability to return © a full or semifull diet 
occurred on the third and fourth postopera- 
tive cays, significamly sooner in the ste- 
roid-treated patients -han in the control pa- 
tients. By the fifth and sixth days, the 
control proun were eating as well as those 
children who received steroids. No signifi- 
cant differences were observed in postop- 
erative pain, nausea, =mesis, fever, or in the 
need for postoperatve pain medications. 
This preliminary article concludes that a 
single preoperative eose of steroid results 
im an earlier return te a normal (full) diet in 
children who had uncrgone tonsillectomy . 

(Arch Otolaryngol mead Neck Surg.1991; 
117:649-652) 
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J jempina of tonsillectomy and 

postoperative management date 
back to the first century.’ Through the 
19th century, primary attention was 
paid to the serious complications of this 
procedure, namely mortality, severe 
hemorrhage, and pulmonary complica- 
tions.” With improvements in anesthe- 
sia, surgical technique, maintenance of 
body fluid balance, and control of hem- 
orrhage, the attention of the otolaryn- 
gologist became redirected toward re- 
lief from postoperative pain and other 
morbidities associated with this 
operation. 

Pain-relieving medications were 
used before, during, and after tonsil- 
lectomy long before the introduction of 
local and general anesthesia. During 
the 1950s, there were numerous stud- 
ies of posttonsillectomy care that rec- 
ommended either: (1) that supplemen- 
tal local anesthesia be used, or (2) that 
supplemental local anesthesia not be 
used to control posttonsillectomy pain. 
In 1956, Orzac’ observed the use of 
preoperative and postoperative antibi- 
otics to relieve pain. In the 1980s, a 
prospective, randomized, double-blind 
study by Telian et al‘ demonstrated 
that nonallergic children who received 
an ampicillin/amoxicillin regimen ex- 
hibited less postoperative fever, pain, 
lassitude, mouth odor, and poor oral 
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intake than a comparable control 
group. 

Steroids have also been advocated 
for the reduction of morbidity after 
tonsillectomy; but the results have 
been conflicting. Smith et al° injected a 
steroid-penicillin local anesthetic mix- 
ture into the tonsil fossae during sur- 
gery and reported immediate reduc- 
tion of pain and inflammation. Rundle," 
however, reported that intramuscular 
injections of procaine penicillin G were 
Just as effective in reducing morbidity. 
Papangelou’ studied 480 tonsillectomy 
patients, from 13 to 56 years of age, 
and treated 323 with a 4-day course of 
oral betamethasone plus analgesics, 
and he treated a control group of 157 
patients with analgesics alone. Most of 
his surgeries were performed under 
local anesthesia, but a few (unspeci- 
fied) received general endotracheal an- 
esthesia. The steroid-treated group 
showed less tissue edema and pain, 
and were more comfortable when seen 
on days 1 and 3 than were the control 
subjects. Papangelou commented that 
both groups showed comparable per- 
formance by the eighth postoperative 
day. In another double-blind study by 
Anderson et al,” the steroid group re- 
ceived an injection of 20 mg of methyl- 
prednisolone acetate into each tonsil 
fossa. No significant difference was 
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found between the steroid and control 
groups with respect to pain, dyspha- 
gia, or resumption of solid food inges- 
tion. A 1983 review of these and other 
studies by Koopman” concluded that 
the proof of any benefits of steroid use 
in tonsillectomy was inconclusive. 


PATIENTS, MATERIALS, 
AND METHODS 


Parameters for Tonsillectomy 
and Adenoidectomy 


In their excellent review of evaluative 
studies of tonsillectomy and adenoidectomy, 
Shaikh et al” concluded that the following 
factors were of most importance in any re- 
view of the postoperative management of 
tonsillectomy and adenoidectomy. 

1. Randomized cases (experimental). This 
factor may be weakened if some patients are 
excluded for specific reasons. 

2. Patient sample obtained from several 
referral sources. 

3. Surgical technique described, with 
specification whether tonsillectomy and 
adenoidectomy, or tonsillectomy alone (cor- 
ollary: anesthesia technique should be 
described). 

4. Surgical complications described. 

5. Postoperative signs and symptoms 
quantified. 

6. Method of follow-up described, in this 
study by daily telephone inquiry by nurse 
and parent questionnaire. 

7. Follow-up duration described, in this 
case, 7 days. 

8. All procedures similar: in this case, all 
surgery by the same surgeon, nurse follow- 
up quality assessed by the same surgeon. 


Methods 


The rationale for this investigation was to 
determine the postoperative benefits, if any, 
of a single dose of an intravenous steroid 
(dexamethasone [Decadron]) administered 
at the onset of tonsillectomy. In a prospec- 
tive, randomized, double-blind study, chil- 
dren from 3 to 12 years of age were included; 
all were subjected to tonsillectomy plus 
adenoidectomy except for one patient in the 
dexamethasone group who only received a 
tonsillectomy. 


Selection of Study Groups 


All patients were admitted to the hospital on 
the morning of surgery (day 1). Patients were 
assigned to either the dexamethasone or place- 
bo group according to a double-blind random- 
ization schedule developed by the Pharmacy 
Department of Texas Children’s Hospital, 
Houston. Patients received 8 mg/m’ (body sur- 
face area was determined from measurements 
of height and weight, using the nomogram)’ of 


dexamethasone or an equivalent volume of pla- 
cebo intravenously immediately before the in- 
duction of anesthesia. 

Children were excluded from the study for 
the following reasons: use of corticosteroids 
or immunotherapy in the past year, use of 
other investigational drugs that might alter 
the postoperative status of the patient, men- 
tal retardation, Down’s syndrome, periton- 
sillar abscess, any contraindications to ste- 
roid use, or history of allergy to medications 
used in the protocol. 


Preoperative and Postoperative 
Medications 


Premedication was administered to all 
children according to the following schedule: 
(1) meperidine hydrochloride (Demerol), 1.0 
mg/kg, and droperidol, 0.1 mg/kg were both 
given intramuscularly on call to surgery. 

Postoperative medications were given by 
the following schedule: meperidine hydro- 
chloride, 1.0 mg/kg, was given intravenously 
or intramuscularly every 4 to 6 hours for 
pain as occasion required. Elix acetamino- 
phen (Tylenol) with codeine was adminis- 
tered every 4 hours for pain as occasion re- 
quired to patients aged 3 to 6 years; 10 mL 
was administered every 4 hours for pain as 
occasion required to patients aged 7 to 12 
years. Vistaril (hydroxyzine), 0.5 to 1.0 
mg/kg, was given intramuscularly every 4 
hours for nausea as occasion required. 

Use of these medications was tabulated for 
the day of surgery and for 6 days thereafter. 


Signs and Symptoms 


The following signs and symptoms were 
also evaluated for 1 week: pain, nausea, eme- 
sis, and fever. These were subdivided into 
early onset, days 1 and 2, and late onset, days 
3 through 7. 


Appetite and Diet 


The presence of appetite was determined 
from the nurse’s telephone inquiries and the 
family report. Diets were characterized as 
liquid, soft , mixed (a combination of soft plus 
some full diet items), and full. The quality of 
the diet was evaluated for each patient for 
days 1 through 7. 


Body Fluid Replacement 


Intravenous fluids were administered by 
the following schedule: initially, 5% of glu- 
cose in lactated-Ringer’s solution: 20 mL/kg 
on induction of anesthesia; then maintenance 
intravenous fluids on the following schedule: 
4 mL/kg per hour for the first 10 kg of body 
weight, plus 2 mL/kg per hour for the second 
10 kg of body weight, plus 1 mL/kg per hour 
for each additional kilogram of body weight. 
Intravenous fluids were continued until oral 
fluid intake was considered to be adequate. 
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Anesthesia 


The anesthesia technique employed induc- 
tion with halothane in an oxygenmitrous ox- 
ide mixture delivered by face mask, followed 
by insertion of an orotracheal tube of appro- 
priate size. Anesthesia was maintained with 
isoflurane in oxygen/nitrous oxide , and me- 
peridine hydrochloride, 0.5 to 1.5 mg/kg, was 
givien intravenously as occasion required. 
Dosages were adjusted for proper pulse rate 
and plane of anesthesia. 


Surgical Technique 


The surgical technique consisted of inser- 
tion of an appropriately sized Crowe-Davis 
mouth gag, adenoidectomy by curette, and 
excision of the faucial tonsils by sharp and 
blunt dissection and snare. Bleeding was con- 
trolled by electrocautery. 


Antibiotics 


All patients were given antibiotics intra- 
venously at the start of surgery; penicillins 
were used, with selection of other antibiotics 
in patients with penicillin allergy. All antibi- 
otics were continued for 7 days. 


Clinical Evaluation 


Patients were evaluated in two phases of 
the recovery period: (1) during their hospital 
stay, and (2) through the recovery period at 
home. 

In-Hospital Studies. — While in the hospi- 
tal, each patient was monitored for the fol- 
lowing parameters: length of stay following 
surgery; duration and amount of intravenous 
fluids; duration and total dose of postopera- 
tive analgesics; oral intake, diet, timing, and 
intake of oral fluids and food; complications 
of surgery or anesthesia; and body 
temperature. 

Post-Hospital Studies.—Following dis- 
charge from the hospital, the parents or 
guardians were asked to keep daily written 
records, through day 7, of their child’s fluid 
and food intake, appetite, temperature if 
above 38.2°C (orally), and medications taken 
for pain. The clinic nurse also telephoned the 
parent or guardian daily through day 7 to 
obtain similar information. These studies 
were collated at the first postoperative vis- 
it—3 weeks after surgery. 


Data Analysis 


Comparisons between the control and 
dexamethasone groups were performed sta- 
tistically using either x’ or proportionality 
tests for analyzing the differences between 
two percentages for uncorrelated data” 
(Table). 


RESULTS 


Twenty-nine cases were included in 
this study. One of the patients in the 
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dexamethasone group underwent ton- 
sillectomy alone, all others were also 
subjected to an adenoidectomy. The 
age range of the patients was from 4 to 
12 years. Four cases were unavailable 
for follow-up. The distribution by age 
and sex was as follows: 


Dexamethasone Group 


This group consisted of 10 subjects 
with a male:female ratio of 4/6 and an 
age range from 4 to 10 years. 


Control Group 


This group consisted of 15 subjects 
with a male:female ratie of 8/7 and an 
age range from 5 to 12 years. The 
distribution by age for the steroid and 
control groups is shown in Fig 1. All 
children were admitted on the morning 
of surgery (day 1); all were discharged 
in satisfactory condition on day 2. 
Therefore, there was no difference in 
length of hospital stay between the 
dexamethasone and the control 


groups. 
Body Fluid Replacement 


Fluid replacement was measured 
during the hospital stay (days 1 and 2) 
for parenteral and for oral intake. 
Since a metered systemvof fluid admin- 
istration was not used, records of fluid 
intake showed some inconsistency be- 
tween the amount of intravenous fluids 
calculated for each patient and the 
amount actually received. Review of 
the oral fluid intake by body weight, 
for days 1 and 2, shows median values 
of 26.4 mL/kg for the dexamethasone 
patients and 28.2 mL/kg for the control 
patients. Further review of the total 
fluid intake by body weight, for days 1 
and 2, shows median values of 93.8 
mL/kg for the dexamethasone patients 
and 85.6 mL/kg for the control pa- 
tients. These differences were not 
significant. 


Postoperative Medications 


All patients received meperidine hy- 
drochloride as a part of their preoper- 
ative medication. Three (30%) of 10 
children in the dexamethasone group 
were treated with an additional dose 
on day 1 or 2; seven of the control 
patients (47%) required an additional 
dose during their hospital stay. Pa- 
tients in both study groups, however, 
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Fig 1.—Age distribution by study group. 
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Days After Surgery 


Fig 2.—Onset of appetite (cumulative) by group. 


were given acetaminophen, or acet- 
aminophen with codeine, almost daily 
during the 7-day follow-up. There ap- 
peared to be little difference between 
the two groups in the use of these 
agents. 

In comparison of the steroid and 
control groups, no significant differ- 
ences were noted with respect to the 
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use of meperidine hydroehloride (after 
day 1), acetaminophen with codeine, 
acetaminophen (alone), or hydroxy- 
zine/promethazine hydrochloride 
(Phenergan) during the week following 
surgery. No significant differences in 
the incidence of postoperative signs 
and symptoms of pain, nausea, emesis, 
and fever were noted between the 
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Postoperative Dietary Changes 


Type of Diet, % 


Postoperative 
Day Modified Full/Full 
60 (13) 
100 (47) 
90 (73) 
90 (73) 


100 (80) 


* Numbers indicate dexamethasone (Decadron) cases; numbers within parentheses, control cases. 


steroid and control groups, except for 
two of the control patients who re- 
turned on day 7 with complaints of 
severe throat pain, otalgia, and 
dysphagia. 


Appetite 


In contrast, the onset of return of 
appetite shows some interesting differ- 
ences, as illustrated in Fig 2. Appetite 
remained fair to poor on days 1 and 2, 
but on day 3, half of the steroid group 
showed a good appetite in contrast to 
12% of the control patients. There was 
a trend in favor of the dexamethasone 
group for improved appetite on day 3 
(t=2.02), but no significant differences 
were noted on subsequent days. While 
appetite improved steadily in both 
groups, the delay in onset of appetite 
continued in the control patients until 
day 7, when nearly all patients were 
eating well. 


Diet 


The most significant observation of 
the study is the comparison of dietary 
changes between the steroid and con- 
trol groups as shown in the Table. 
Days 1 and 2 are not shown in this 
Table, since all patients, save one, 
were then taking a liquid or soft diet. 
On days 3 through 7, the steroid and 
control groups were compared in two 
categories: (1) those taking a full or 
mixed diet, and (2) those taking a soft 
or liquid diet. 

By day 3, the diet of the steroid 
group was significantly better than 
that of the control patients (P = .0143). 
The diet of the steroid group remained 
consistently better on day 4 (P=.005). 
On days 5 through 7, no significant 
differences were noted between the 


Liquid /Soft 
40 (87) 


10 (27) 





diets of the steroid and control groups 
as the diet of the control patients im- 
proved. These changes parallel the im- 
provements in appetite previously 
noted. 


Complications of Surgery 
and/or Anesthesia 


Two of the patients in the dexameth- 
asone group showed minor bleeding on 
day 5, and one of the control patients 
bled slightly on day 6. No treatment 
was necessary for any of these pa- 
tients. Two control patients com- 
plained of otalgia. None of these post- 
operative findings was believed to be 
significant. 


Body Temperature 


While no significant differences 
were noted when comparing the dexa- 
methasone and control groups daily for 
postoperative fever (temperature 
>38.2°C), there was a tendency for the 
control group, in 67% of cases, to ex- 
hibit fever during the 7 postoperative 
days, in comparison with 50% of pa- 
tients in the dexamethasone group. 


COMMENT 


In this randomized, double-blind 
study, children receiving a single pre- 
operative dose of dexamethasone or a 
placebo were observed following ton- 
sillectomy and adenoidectomy. Length 
of stay, fluid intake, appetite, diet, 
fever, and complications were 
compared. 

There was no difference in length of 
stay, since all children were dis- 
charged from the hospital on the day 
after surgery. No significant differ- 
ences were observed between the 
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dexamethasone and control groups 
with respect to postoperative fluid in- 
take, pain medications, fever, or surgi- 
cal complications. A trend was ob- 
served toward an earlier return of 
appetite in the dexamethasone group; 
this was accompanied by an associated 
improvement in diet. On postoperative 
days 3 and 4, the children who re- 
ceived dexamethasone showed an ear- 
lier, significant improvement of the 
ability to eat solid foods, when com- 
pared with the control group. Howev- 
er, on days 5 to 7, as the diet of the 
control children improved, this differ- 
ence disappeared. 

The decision to employ a single, 
preoperative dose of dexamethasone in 
this study was arbitrary. It was select- 
ed because it would be convenient to 
use a single dose of steroids for ambu- 
latory surgery procedures. Further 
studies might consider the effects of 
other steroid stratagems. 


We thank Amy Parker, RN, and Ruth McCon- 
nell, RN, for their assistance in the telephone 
surveys and collation of data. Dexamethasone 
(Decadron) for injection was supplied by Merck, 
Sharp, & Dohme Research Laboratories, West 
Point, Pa. 
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Fine-Needle Aspiration in 


Recurrent Tonsillitis 


Conrad I. Timon, FRCSI, *RCSI(Oto); Mary T. Cafferkey, MD; Michael Walsh, FRCSI, FRCS(Ed) 
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è The incidence of tons Ilitis that is unre- 
Sponsive to penicillin therapy is leading to 
concern. This phenomenon has been linked 
to a change in the core tonsil bacteria, in 
Particular -lactamase production. To date, 
the only way to identify the presence of 
these resistant microbes is at tonsillecto- 
my. In this prospective study, we performed 
fine-needle tonsil asziratien in 34 patients 
(meansage, 7.6 years) befcre tonsillectomy. 
The bacteriologic nature of the aspirate was 
compared with that abtained from culturing 
the tonsillar surface fin sita) and core of the 
resected tonsils. The bacteriologic findings 
of the aspirate corresponded closely with 
those of the tonsil core (qualitative and 
Guantitative comparison), while the superfi- 
cial swab was of limited value in predicting 
the core bacteria. Based on this study, 
tonsil fine-needle aspiration may have 
a place in the treatment of recurrent 
tonsillitis. | 

(Arch Otolaryngol Head Neck Surg. 1991; 
117:658-656) 





Accepted for publicaticn November 2, 1990. 

Fromthe Departmentof Otolaryngology, Toron- 
to (Ontario) General Hespitak and the Depart- 
ments of Microbiology (Br Cafterkey) and Otolar- 
yugology (Dr Walsh Trinity College Dublin, 
-veland. Dr Timon is a Cenacher Research Fellow. 

Presented in part at the Annual Irish Otolaryn- 
gelagy Society igi Kilkeany, Ireland, Octo- 
ber 6, 1989. 

Reprint requests to Department of Otolaryngol- 
ogy, Toronto General Hospital. 200 Elizabeth St, 
Toronto, Ontario, Canadas M5G 2C4 (Dr Timon). 


F ew children reach adult life with- 
out experiencing acute tonsillitis. 
Its management accounts for a sub- 
stantial proportion of pediatric and 
adult visits to the primary care physi- 
cian, with an estimated $300 million 
spent each year in the United States 
on the diagnosis of sore throat alone.’ 
In many, recurrent acute tonsillitis 
becomes a major medical and social 
problem that, if medical treatment 
fails, leads to surgical intervention. 
Despite its ubiquity, much contro- 
versy surrounds the cause and correct 
management of recurrent tonsillitis. 
While viral infection is generally rec- 
ognized as the commonest cause of 
acute tonsillitis, and group A B-hemo- 
lytic streptococci is the best-recog- 
nized bacterial cause, the identity of 
the microbial agents in recurrent ton- 
sillitis is open to question. Heavy 
growths of Haemophilus influenzae, 
Staphylococcus aureus, and Bacter- 
oides have all been found in core tissue 
cultures of diseased tonsils, many 
strains of which produce B-lactamase 
and are therefore capable of enzymati- 
cally inactivating penicillin.“ 
Superficial tonsillar swabs are often 
used as a guide in the selection of 
therapy in acute and recurrent tonsilli- 
tis. These swabs are also used as an 
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indication of therapeutic efficacy in pub- 
lished studies on the subject. However, 
their use may lead to imeorrect conclu- 
sions, since several studies indicate a 
marked discrepancy in the external and 
the core tonsillar pathogenic flora.”** 

For a more scientific management of 
recurrent acute tonsillitis, a better un- 
derstanding of the pathogens involved 
is required. Until the present study, 
the only method of sampling the tonsil 
core tissue pathogens has taken place 
following tonsillectomy. 

The object of this study was to de- 
termine whether fine-needle aspiration 
gives a representative picture of deep 
tonsil flora in recurrent acute tonsilli- 
tis, as assessed by subsequent culture 
of the core of the resected tonsil, and 
to compare the findings at aspiration 
with findings from a routine superficial 
tonsil swab. 


PATIENTS AND METHODS 


Thirty-four patients with a history of re- 
current acute tonsillitis, who had been admit- 
ted for elective tonsillectomy, were selected 
randomly. All patients hada history of recur- 
rent sore throats for at least 2 years, witha 
frequency of four or more significant acute 
attacks per year. Over this period, treatment 
by the primary care physician involved nu- 
merous courses of oral antibiotics. The anti- 
biotics most commonly prescribed were an 
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ampicillin-amoxicillin combination, erythro- 
mycin, and sulfamethoxazole-trimethoprim. 
No patient had received an antibiotic for at 
least 5 weeks before surgery. 

After induction of anesthesia and orophar- 
yngeal suction, a tonsillar swab was taken 
and placed in transport medium (Ames, Med- 
ical Wire and Equipment Limited, Corsham, 
Wiltshire, England). Next, tonsil aspiration 
was carried out using a 10-mL syringe and an 
18-gauge needle, with an average of two 
passes with constant suction. The resulting 
aspirate was immediately introduced into a 
blood culture bottle (Bactee Trypic Soy 
Broth, 7D, Johnson Laboratories, Towson, 
Md). The tonsils were removed by dissec- 
tion, placed in a sterile container, and dis- 
patched immediately with the swab and aspi- 
rate to the microbiology laboratory. 

An aseptic, nontouch technique was used 
to prepare the tonsils for culture. The tonsils 
were washed in sterile saline and placed in a 
sterile Petri dish, and the deep (cut) surface 
of the tonsil was cauterized using a flamed 
scalpel. The tonsil was next bisected through 
the cauterized surface using a sterile scalpel, 
and the core was sampled using a sterile 
swab. This swab was cultured on blood agar 
and chocolate agar, then incubated in a car- 
bon dioxide incubator for 18 to 24 hours and 
anaerobically for 48 hours on blood agar con- 
taining 10 ug/L of neomycin (to inhibit 
growth of facultative bacteria). The tonsil 
swabs were cultured on blood agar and choc- 
olate agar and incubated in a carbon dioxide 
incubator for 18 to 24 hours. 

Immediately on receipt of the aspirate in 
the laboratory, the rubber top of the culture 
bottle was disinfected with alcohol, and 1 mL 
was aseptically withdrawn using a sterile 1- 
mL syringe and needle. The needle was re- 
moved, and 1, 2, and 4 drops of fluid were 
inoculated on blood agar and chocolate agar. 
The inoculum was spread over the cut sur- 
face of the plate using a flamed loop. 

B-Hemolytie streptococci, Streptococcus 
pneumoniae, H influenzae, Haemophilus 
parainfluenzae, and S aureus were identi- 
fied by a standard disk diffusion method. 
Haemophilus species were tested for B-lac- 
tamase production by use of a chromogenic 
cephalosporin. 

Subsequent bacterial growths were 
graded semiquantitatively: one plus sign in- 
dicating light growth (<30% of streaked-out 
area); two plus signs, moderate growth (30% 
to 40% of streaked-out area); three plus 
signs, heavy growth (40% to 70% of the 
streaked-out area); and four plus signs, more 
than 70% of the streaked-out area. 


RESULTS 


The patients’ ages ranged from 3 to 
20 years, with a mean age of 7.6 years. 





No. of Patients 





Haemophilus Haemophilus Staphylococcus Branhamella Streptococcus Normal 


influenzae parainfluenzae 


aureus 


catarrhalis viridans Flora 


Comparison between the core (solid bars), aspirate (open bars), and superficial (hatched bars) tonsil 
cultures. Normal flora refers to mixed growths of commensal bacteria, including Neissezia species, 
Corynebacterium species, Streptococcus viridans («-hemolytic Streptococcus), and Staphylococ- 


cus epidermidis. 


Table 1.—Number of Moderate to Heavy Growths of Bacterial Isolates * 


Haemophilus influenzae 
Staphylococcus aureus 
Haemophilus parainfluenzae 





Branhamella catarrhalis 


tDifferent patients. 


Fifteen were male and 19 were female. 
The Figure illustrates the bacteriolog- 
ic findings of the core tonsillar sample, 
the aspirate, and the superficial swab. 
By far, the commonest organism 
grown in the tonsil core sample was 
H influenzae, present in 31 of 34 pa- 
tients. A comparison with the corre- 
sponding tonsil aspirate shows an iden- 
tical growth pattern for H influenzae 
but a poor correlation with the superfi- 
cial tonsil swab. Similarly, H parain- 


fluenzae was present in two corre- 


sponding cases of tonsil core tissue and 
tonsil aspirate cultures but not in the 
coinciding superficial tonsil swabs. 
Staphylococcus aureus was evident 
in 11 deep tonsil cultures, six tonsil 
aspirates, and seven superficial tonsil 
swabs. Comparison showed that in all 
cases where the organism was found at 
aspiration, it was also present in the 
tonsil core tissue. However, in two of 
seven cases where the organism was 
present in the superficial tonsil swab, 
no corresponding S aureus was pres- 
ent in the deep tonsil tissue. In addi- 
tion, as depicted in Table 1, the major- 
ity of tonsil core pathogens identified 
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*Values are number of isolates per total number of samples. 


in the superficial tonsil swab, including 
all seven cases of S awreus isolation, 
were only present in light or scanty 
growth. 

The number of B-lactamas2 produc- 
ers in the tonsil core tissue istabulated 
in Table 2, accounting for nine of 31 
cultures of H influenzae, ome of two 
of H parainfluenzae, and 10 of 11 of 
S aureus. Comparison shows the pre- 
eminence of tonsil aspirates 2s an indi- 
cator of tonsil core B-lactamase—pro- 
ducing bacteria compared w th super- 
ficial tonsil swabs. 

Obligatory anaerobes were found in 
minuscule quantities in the aspirate 
and tonsil core samples, with numbers 
at least 1000-fold less than tne overall 
predominant organisms. 


COMMENT 


Recurrent tonsillitis refractory to 
penicillin therapy presents a major 
medical problem in all age groups. The 
inability of penicillins to eradicate the 
infection is becoming of increasing clin- 
ical concern, accounting for up to 25% 
of cases in some reports of acute phar- 
yngotonsillitis.” Various theeries have 
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been proposed to explain the failure of 
penicillin therapy. One of the most 
popular is that B-lactamase produced 
by bacteria harbored in the tonsil core 
tissue may protect penicillin-suscepti- 


ble strains, as has deen shown both in 
vitro and in vivo. These organisms, 
present in the deep tissue, may not be 
apparent on superficial sampling, as 
recurrent infection mpairs drainage of 
the tonsillar crypts," thus impeding the 
progress of bacteria from the core to 
the surface and resulting in a negative 
swab." Antibiotics alter the balance of 
the narmal flora amd enhance the ac- 
quisition of 6-laetamase—producing 
bacteria.” This may lead to chronic 
infection of the tonsils, with irrevers- 
ible pathologie changes, and the need 
for surgical intervention. Adequate 
therapy kiten early in the disease pro- 
cess, before tl e oecurrence of irrevers- 
ible parenchymal cnanges, may pre- 
vent this eyele of recurrent infection 
and the subsequent meed to remove the 
tonsils. 

Haemophilus influenzae and S au- 
reaus were the predominant microbes 
isolated in the tonsil core tissue in our 
patient population. Haemophilus in- 
fluenzae was present in 31 of 34 cases, 
with nine (29%) of these producing g- 
lactamase. Similarly, other authors 
have found a high incidence of H in- 
fluenzae in the tonsil core tissue.?*” 
Although S aureus was the second 
commonest organism isolated in the 
tonsil core, it was present in only 10 
(32%) of 31 cases. This isolation rate is 
consistent with tonsil core bacteriolog- 
ic studies from 108 sets of tonsils in our 
institutien. 

The use of superficial tonsil swabs 
failed te recognize the presence of 
H influenzae in a significant number of 
cases, including f-lactamase—produc- 
ing strains, while the results of needle 





Table 2.—Proportion of Bacteria That Were G-Lactamase Producers * 


Isolate Superficial Aspirate Core 
Haemophilus influenzae 4/14 9/31 9/31 
Staphylococcus aureus 0/7 
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tonsil aspiration corresponded exactly 
with the core tonsil growth. Qualita- 
tively, growth of S aureus in the su- 
perficial throat swab appeared to par- 
allel the tonsil core tissue more closely, 
but quantitatively the growth of S 
aureus on the superficial throat swabs 
was minute and, unless sought specifi- 
cally, could have been overlooked. 
Unlike Brook and Yocum,’ in this 
study we did not find obligate anaer- 
obes to be present in the core tonsil 
tissue in significant numbers. The dif- 
ference may be explained by the fact 
that Brook and Yoeum used an enrich- 
ment broth, which facilitated recovery 
of a small number of bacteria. 
Determination of tonsil flora by fine- 
needle tonsil aspiration may have an 
important role in several circum- 
stances. In this study, all patients had 
the procedure performed under gener- 
al anesthesia. In this regard, aspira- 
tion may have benefit in the many 
young children who undergo surgery 
for conditions, such as chronic otitis 
media with effusion, related to and 
possibly caused by chronic infection of 
the tonsils. This opportunity could be 
taken to carry out fine-needle aspira- 
tion under general anesthesia. Few 
complications are anticipated; in the 
present study, bleeding from the aspi- 
rated tonsil was slight, and hemostasis 
occurred without any intervention in 
the time taken for dissection and re- 
moval of the opposite tonsil. This pro- 
cedure does not lengthen the operation 
time significantly and could be used as 
a basis for more specific treatment 
against the tonsil core pathogens. 
Clinicians in an office setting, select- 
ing an appropriate antimicrobial for 
recurrent acute tonsillitis, have access 


only to the tonsil surface for culture. 


Treatment based on superficial tonsil 
swabs may not be appropriate, as 
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shown by a number of previous studies 
and confirmed by our findings. Fine- 
needle tonsil aspiration has potential in 
the treatment of these patients; in 
particular, it may be applicable for 
patients with acute tonsillitis who fail 
to respond to initial penicillin therapy. 
The possibilities that one should con- 
sider in this situation are noncompli- 
ance, inadequate dosage, resistant 
bacteria, and reinfection. Tonsil needle 
aspiration in the cooperative patient 
would give a clear indication of the 
tonsil core pathogens and act as a 
guide to correct treatment. Patients 
complaining of infrequent but trouble- 
some tonsillitis, in whom tonsillectomy 
is not as yet warranted, may also 
benefit from this procedure. It is possi- 
ble, but unproved, that specifie antimi- 
crobial therapy against tonsil core 
pathogens at this early stage may pre- 
vent the progression to recurrent in- 
fection or the development of large 
obstructive tonsils, thus lessening the 
need for surgery. 

The indications for tonsillectomy 
still remain ill defined, recurrent tonsil 
infections being the most frequently 
quoted but also the most problematic. 
The imprecise value of selecting pa- 
tients on the basis of history alone is 
highlighted by a study performed by 
Freeland and Curley." They prospec- 
tively followed up 125 patients on the 
waiting list for tonsillectomy over a 
2-year period. The sole criterion for 
inclusion in the study was recurrent 
tonsillitis. They found that after 
7 months, 20% of children previously 
placed on the waiting list were re- 
moved by their family physician or 
parents because of an improvement in 
symptoms. They also found that 8% of 
the adult population appeared to im- 
prove spontaneously. Culture of mate- 
rial from fine-needle aspiration in pa- 
tients with an undocumented history of 
recurrent tonsillitis at the time of ini- 
tial assessment should yield pathogens 
consistent with irreversible chronic 
tonsillitis. Therefore, needle aspiration 
together with a careful history may be 
used to assess more objectively wheth- 
er tonsillectomy is indicated. 

In conclusion, our results clearly 
demonstrate that, unlike the superfi- 
cial tonsil swab, needle aspiration 
gives a representative picture of the 
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tonsil core bacterial content in patients 
undergoing tonsillectomy for recurrent 
tonsillitis. Tonsil aspiration was found 
to be a simple, reliable, and cheap 
procedure that may have benefit in the 
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diagnosis and treatment of recurrent 
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The degree to which tonsil fine-nee- 
dle aspiration can become a usable 
diagnostic tool in the office setting 
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mation concerning the antimicrobial therapy 
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ously, the patients in this series were not 
approached in a controlled, randomized man- 
ner, and therefore the study must be viewed 
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as inconclusive. In spite of this, the informa- 
tion is of interest and may stimulate further 
studies, even though we are unable at this 
point to accept the authors’ assertion that the 
treatment of tonsillitis can be improved sig- 
nificantly on the basis of fine-needle aspira- 
tion studies (if studies would be tolerable to 
these patients in an awake state in an outpa- 


tient facility). 
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Aerodynamic Properties of the 


Low-Resistance Groningen Button 


i 
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è Shunt tracheoesophageal speech is 
currently the most successful form of voice 
and speech rehabilitation in laryngecto- 
mees. insertion of valve prostheses into the 
tracheeesophageal shunts has overcome 
drawbacks caused by stenosis of the shunt 
and aspiration. In 10 years of satisfactory 
results with the staneard Groningen button 
valve prosthesis, the >verall concept of this 
device has proved &s value. The airflow 
resistance, however, is relatively high, so 
that a |ow-resistance device has been de- 
veloped without changing the favorable 
characteristics of the standard device. The 
design of this low~esistance Groningen 
button is described. The airflow resistances 
of the standard ane low-resistance Gro- 
ningen buttons have been measured and 
compared. The airflew resistance of the 
low-resistance Groningen button is also 
compared with the reported airflow resis- 
tances of various other valve prostheses. 

(Arch Otolaryngol Fead Neck Surg. 1991; 
117:657-661) 


he most disabling consequence of a 
laryngectomy s generally consid- 
ered te be the loss of voeal function. It 
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is therefore hardly surprising that 
ever since the first laryngectomies 
performed by Watson in 1866 and by 
Billroth in 1873, methods have been 
sought to restore the voices of laryn- 
gectomees. In the more than 100 years 
that have passed, several methods of 
substitute voice production have been 
developed. 

Surgical voice restoration with tra- 
cheoesophageal (TE) shunt methods 
results in a good voice quality when 
compared with other methods of sub- 
stitute voice production. Therefore, it 
has always been a topic of interest. 
However, many problems have been 
associated with these TE shunt meth- 
ods. Aspiration through the shunt and 
stenosis of the shunt have been the 
most important drawbacks. 

Several techniques have been devel- 
oped to prevent aspiration. Montgom- 
ery and Lavelle’ tried to regulate the 
opening of the shunt with a myoplasty 
using the sternocleidomastoid muscle. 
Amatsu et al’ used two esophageal 
muscle flaps in an attempt to gain 
some control over opening and closing 
of the shunt. Heermann™ created a 
valve with homogeneous cartilage to 
close the shunt during the swallowing 
act. Ghosh” created a neoepiglottis to 
protect the shunt outlet in the esopha- 
gus. Despite all these efforts, a good 


Arch Otolaryngol Heac Neck Surg—Vol 117, June 1991 


voice without aspiration was not al- 
ways achieved. 

Some studies have suggested that 
leakage from the digestive tract 
through the shunt is associated with 
high intraluminal pressures in the 
esophagus during the act of swallow- 
ing’ and with upper esophageal dys- 
function. The aspiration problems of- 
ten left no other alternative than 
surgical closure of the shunt, despite 
the good voice result. 

As a result of these drawbacks, the 
initial enthusiasm for the “unprotect- 
ed” TE shunt methods subsided. Dur- 
ing the last decade, however, the de- 
velopment of silicone one-way valve 
prostheses, introduced into the TE 
shunt, has revived this method of lar- 
yngectomee voice rehabilitation.*” A 
valve prosthesis effectively prevents 
stenosis of the shunt as well as aspira- 
tion due to leakage of esophageal con- 
tents through the shunt. By insertion 
of a valve prosthesis, the shunt has 
become a “protected” TE shunt. 

The physiologic characteristics of 
TE shunt phonation with a valve pros- 
thesis are identical to other TE shunt 
voicing methods. When the trache- 
ostoma is occluded on expiration, the 
rise in air pressure in the trachea will 
result in the opening of the valve, and 
consequently air can pass from the 
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trachea into the upper part of the 
esophagus. Subsequently, this pres- 
surized air in the esophagus is directly 
used as an energy source and medium 
for esophageal voice production, which 
is generated by the pseudoglottis in 
the pharyngoesophageal (PE) seg- 
ment. 

The advantage of a low airflow resis- 
tance in valve prostheses to facilitate 
TE shunt phonation has been stressed 
in many discussions. This has led to 
the development of low-pressure or 
low-resistance types of valve prosthe- 
ses.” With these prostheses, a lower 
intratracheal air pressure is required 
for phonation (“phonatory” pressure). 
The intratracheal phonatory pressure, 
however, depends on a combination of 
factors, including the tonicity of the 
PE segment, the design and condition 
of the prosthesis, especially the valve 
part, and the patient’s acuity of TE 
shunt phonation. The increase over 
time of intratracheal phonatory pres- 
sure in one subject was almost exclu- 
sively attributable to valve prosthesis 
deterioration caused by Candida spe- 
cies." 

As was shown in our previous stud- 
ies,*” a considerable rise in valve 
prosthesis airflow resistance usually 
occurs within a month following the 
insertion of the prosthesis if no action 
is taken to prevent Candida growth on 
the prosthesis. Therefore, the advan- 
tage of a low-pressure device is short- 
lived if deterioration of the prosthesis 
is not prevented simultaneously. 

The airflow resistance of the pseu- 
doglottis largely depends on the tonici- 
ty of the PE segment. Hypertonicity 
or spasm resulting in a high airflow 
resistance of the pseudoglottis can be 
prevented by a myotomy of the pha- 
ryngeal constrictor musculature. Pre- 
vious studies have shown that PE 
myotomy markedly reduces the mean 
intratracheal phonatory pressure.” 
Singer et al” also mention the possibili- 
ty of a selective pharyngeal neurec- 
tomy to prevent PE segment tonicity. 
To improve the efficiency of TE shunt 
phonation with a valve prosthesis for a 
longer period, all aspects that influ- 
ence the airflow resistance should be 
taken into account. This implies that 
by combining the effects of a PE seg- 
ment myotomy, a low-pressure/low-re- 





sistance prosthesis, and prevention of 
valve deterioration, an optimal situa- 
tion for efficient TE shunt phonation 
can be created. 

A low airflow resistance of the valve 
prosthesis has great influence on the 
efficiency of TE shunt phonation, but 
the following criteria are also essential 
for a good shunt valve prosthesis. The 
prosthesis must be made of an inert, 
biocompatible material that should not 
be susceptible to deterioration so that 
a long device lifetime can be achieved. 
The prosthesis should have a function- 
al valve that allows only the passage of 
air to the esophagus and that prevents 
leakage of esophageal contents into the 
trachea. The valve must fit properly 
into the shunt, leakage around the 
prosthesis being unacceptable. Mainte- 
nance should be minimal. For elderly 
patients, a self-retaining valve pros- 
thesis requiring no maintenance is es- 
sential. Accordingly, the method of 
placement must be safe and relatively 
easy, as should the replacement proce- 
dure in the event of prosthesis dys- 
function. 

Our experience with the standard 
Groningen button valve prosthesis has 
proved this prosthesis to satisfy most 
of the above criteria." The standard 
Groningen button valve prosthesis, 
just as most other valve prostheses, is 
made of medical-grade silicone. This 
material has favorable flexibility and 
biocompatible properties. The prosthe- 
sis has been designed to be self-retain- 
ing in the TE shunt and to protrude as 
little as possible into the esophageal 
and tracheal lumen. Although most 
laryngectomees were able to produce 
adequate TE shunt speech with the 
standard Groningen button, some pa- 
tients had difficulties building up suffi- 
cient intratracheal phonatory pres- 
sure. The airflow resistance of the 
standard Groningen button valve pros- 
thesis is relatively high compared with 
some of the so-called low-pressure 
prostheses." 

The airflow resistance of a valve 
prosthesis depends on the design of the 
valve, the diameter of the tube part of 
the prosthesis, and the material used. 
The contribution of the tube to the 
airflow resistance of the prosthesis 
tube part is known to be of minor 
importance.” It therefore seemed ap- 
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Fig 1.—Left, Standard Groningen Dutton; right, 
low-resistance Groningen button. 


E> |: 


Fig 2.— Esophageal flange of standard Groning- 
en button (left) and of low-resistance Groningen 
button (right). 


propriate to direct our efforts toward 
adapting the major factor, the valve 
part of the prosthesis. The overall 
design of the valve prosthesis has not 
been altered to maintain the favorable 
characteristics of the standard Gro- 
ningen valve prosthesis mentioned 
earlier. The results of in vitro studies 
of the newly developed low=resistance 
Groningen button valve prosthesis are 
presented. 


THE DESIGN OF THE 
LOW-RESISTANCE 
GRONINGEN BUTTON 


Contrary to the valve part of tne standard 
Groningen button, which consists of a 
straight slit in the “hat” of the esophageal 
flange (Figs 1 and 2), the low-resastance Gro- 
ningen button has a semicircular slit in the 
hat of the esophageal flange (Figs 1 and 2). In 
rest, the valve is closed. Air pressure is built 
up on the tracheal side, the slit is forced open, 
and air passes through. The valve closes by 
natural recoil of the material. The semicircu- 
lar slit runs at a distance of 1 mm parallel to 
the edge of the flange. The slit isat an angle 
of 42° to the horizontal. The radii from the 
ends of the slit form an angle of 145°. These 
measures were empirically shawn to com- 
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MATERIALS AND METHODS 


resistance with good valve 


The transdevice air pressure losses for a 
series of known airflow rates were measured 
in 20 standard Groniagen buttons (7-mm 
length) and in 20 low-resistance Groningen 
buttens (7-mm lengt). The aerodynamic 
properties of valve prostheses are character- 
ized by ‘he transdevice air pressure loss in 
kilopascals (1 kPa is spproximately 10 cm 
H,O pressure) during a known transdevice 
airflew rate in liters per second. The airflow 
resistance in kilopascals per liter per second 
of a deviee can be calcuiated from the ratio of 
the transdevice air pressure loss and airflow 
rate. Measurements were performed with 
the experimental setup shown in Fig 3. The 
transdevice air pressure loss and airflow rate 
were measured with a manometer and pneu- 
motachygraph | (presegraph-pneumotachy- 
graph type 17300, Goeart Statham, Biltho- 
ven, the Netherlands) and a flow head (Lilly 
flow head, Mercury Electronics, Glasgow, 
Scotland). 

Normal expiratory air was blown through 
the deviee at varied flow rates, and the trans- 
device air pressure loss was obtained for 
each airflow rate. Before performing the 
measurements, expiratory air was blown 
through the valve prosthesis to make it warm 
and moist, to simulate zhe in vivo situation. 

The contribution of the tube part to the 
overall airflow resistanze, although said to be 
of minor importance, was determined for 
one low-resistance Groningen button. The 
transdevice air pressure loss was measured 
for a series of flow rates with the complete 
device and subsequently with only the tube 
part, having cut off the valve part of the 
prosthesis. | 


_ RESULTS 


The relationships between the mean 
transdevice air pressure loss and air- 
flow rate of the ssandard Groningen 
button and of the ow-resistance Gro- 
ningen button are depicted in Fig 4. 
The data points represent the mean 
transdevice air pressure loss and the 
variation of these in the 20 measured 
devices. The mean airflow resistances 
of both devices are depicted in Fig 5. 
The data points represent the mean 
airflow resistance values and their 
variation measured in 20 devices. 

In the Table, the airflow resistance 
of the tube part only and the overall 
airflow W Manone of the total device 
measured for a series of airflow rates 
ranging between 05 and 0.45 L/s are 
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Fig 3.—Experimental setup used to measure transdevice air pressure loss and airflow rate of valve 


prostheses. 
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Fig 4.—Transdevice air pressure against airflow 
rates of standard (closed triangles) and low-re- 
sistance (open triangles) Groningen buttons. 


given as measured in one device. The 
contribution of the tube part to the 
overall airflow resistance is presented 
as a percentage of the latter in the 
Table and ranges from 0% at an airflow 
rate of 0.05 L/s to 10.0% at 0.45 L/s. 
Pressures up to 20 kPa to the esopha- 
geal side of the valve still resulted in 
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Fig 5.—Airflow resistance against airflow rates 
of standard (closed triangles) and low-resis- 
tance (open triangles) Groningen buttons. 


tight valve closure, ensuring a secure 
valve mechanism. 


COMMENT 


In a previous study,” the average 
airflow rates during TE shunt phona- 
tion ranged from 0.07 to 0.30 L/s. The 
mean airflow rate during TE shunt 
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phonation of the vowel a at a com- 
fortable sound level with the stan- 
dard Groningen button measured in 
seven laryngectomees was approxi- 
mately 0.15 L/s. This airflow rate is 
referred to when comparing the valve 
prostheses. For the standard Groning- 
en button and the low-resistance Gro- 
ningen button, the mean transdevice 
air pressure losses as measured in the 
current study at this airflow rate of 
0.15 L/s are 3.5 and 1.5 kPa, respec- 
tively. This indicates that a reduction 
of 55% in the range of airflow normally 
used for TE shunt phonation at a 
comfortable loudness level has been 
achieved by the design of the low- 
resistance Groningen button. 

The contribution of the tube part to 
the overall airflow resistance was 
found to increase from 0% to 10% in 
the range of airflow rates between 0.05 
and 0.45 L/s. This can probably best be 
explained by air turbulence. At the 
airflow rate of 0.15 L/s, the tube part 
was found to contribute to 3.3% of the 
total resistance of the low-resistance 
Groningen button. Obviously, an at- 
tempt to reduce the airflow resistance 
of the tube part would not be worth- 
while. 

For airflow rates ranging from 0.05 
to 0.45 L/s, the airflow resistance of 
the standard Groningen button ranges 
from 32 to 17 kPaL s` and the air- 
flow resistance of the low-resistance 
Groningen button ranges from 11 to 9 
kPa L *s~'. 

With this markedly reduced airflow 
resistance, TE shunt phonation and 
speech with the low-resistance Gro- 
ningen button is expected to be more 
comfortable and to require less effort. 


The favorable aspects of the standard 
Groningen button, such as the minimal 
protrusion into the trachea or the 
esophagus lumen and its self-retaining 
properties, have been preserved in the 
design. 

The in vivo performances of the low- 
resistance Groningen button are being 
evaluated in a pilot study. Intratra- 
cheal phonatory pressure measure- 
ments show a significant reduction in 
18 laryngectomees studied. In a ques- 
tionnaire to evaluate the laryngecto- 
mees’ point of view, 16 of the 18 sub- 
jects indicated a preference for the 
low-resistance Groningen button; all 16 
described TE shunt speech as being 
much less straining (J.T.v.L.-B., 
H.F.M., and R.J.Z., unpublished data, 
1991), while two had no preference. 

Nieboer and Schutte” stressed the 
fact that comparison of results of in 
vitro measurements of various types of 
prostheses in their respective studies 
is not reliable owing to the different 
setup of the experiments. Well aware 
of the fact that no conclusive evidence 
can be presented by such a compari- 
son, we have nevertheless placed the 
results obtained in this study next to 
the reported results of some other 
shunt valve prostheses. In Fig 6, the 
results achieved with the standard and 
low-resistance Groningen buttons are 
compared with the reported results of 
the Panje voice button,” the Blom- 
Singer duckbill voice prosthesis,” the 
Panje low-pressure device,” the 
Blom-Singer low-pressure device,” the 
Eska-Herrmann device,” and the Bi- 
vona low-resistance device.” The air- 
flow resistance is directly proportional 
to the transdevice air pressure loss. 
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Fig 6.—Transdevice air pressure loss against 
airflow rates of various shunt valves: Panje voice 
button (closed squares), Panje low-pressure de- 
vice (open squares), standard Greningen button 
(closed triangles), low-resistance Groningen 
button (open triangles), Blom-Singer duckbill 
voice prosthesis (closed circles) Blom-Singer 
low-pressure device (open circles), Eska-Herr- 
mann device (open asterisks), amd Bivona low- 
resistance device (closed asterisks). 


The average airflow resistance of the 
low-resistance Groningen button (9.0 
to 11.0 kPaL “s` for airflow rates of 
0.05 to 0.45 L/s) is comparable with the 
airflow resistance of the Blom-Singer 
low-pressure device but somewhat 
higher than the airflow resistance of 
the Bivona low-resistance device. The 
low-resistance Groningen button has 
an airflow resistance lower than the 
airflow resistance of the B.om-Singer 
duckbill voice prosthesis and the Eska- 
Herrmann device and considerably 
lower than that of the Panje voice 
button and the Panje low-pressure 
device. 

A clear reduction of air‘low resis- 
tance has been achieved with the low- 
resistance Groningen button. As our 
preliminary in vivo results indicate, 
this markedly improves the efficiency 
of the TE shunt phonation and speech. 
Perhaps the airflow resistance of the 
low-resistance Groningen button could 
be further reduced. The B:vona low- 
resistance device, for example, has a 
lower airflow resistance, achieved with 
a hinge-type valve mechanism. At- 
tempts to reduce the airflow resistance 
further would require a new approach 
to the design of the valve mechanism; 
meanwhile, the improvemer can only 
be expected to be small. 


Groningen Button —Zijlstra et al 


¥) 


U 


Furtħermore, the prosthesis with 
the lowest resistane@ need not neces- 
sarily be the best prosthesis. Other 
characteristics, as mentioned in the 
introduetion, are aSo important and 
will determine whether the device is a 
good one. Once agam, it is worth em- 
phasizing that the ‘otal airflow resis- 
tance is caused by axombination of the 
resistance of the valve prosthesis and 
that of the pseudeglottis. It is our 
opinion that, with the low airflow re- 
sistance of the low-nesistance Groning- 
en button, the pseucoglottis is now the 
major contributor to the airflow resis- 
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tance. A further significant decrease in 
airflow resistance can therefore be ex- 
pected to result from innovations on 
functional PE segment surgery rather 
than from further minor reductions 
of airflow resistance of shunt valve 
prostheses. 

Another important topic for future 
research undoubtedly will be to look 
for an alternative for the silicone 
materials of which all major types 
of shunt valve prosthesis are made 
at. present. This alternative material 
should have biocompatible properties 
and in addition should be unsusceptible 
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Tracheostomal Stenosis After Immediate 


Tracheoesophageal Puncture 


Chiu M. Ho, FRCSE; William I. Wei, FRSCE, DLO; Wai F. Lau, FRCSE; Kam H. Lam, MS, FRCSE, FRACS 


èe The incidence of tracheostomal steno- 
sis in a group of patients after total laryn- 
gectomy with or without pharyngectomy 
plus immediate tracheoesophageal or tra- 
cheogastric puncture was compared with 
that of a control group without puncture. 
The stenosis rate of the puncture group was 
significantly higher than that of the control 
group (19% vs 6%). The other probable 
etiologic factors for stomal stricture were 
similar in both groups. Analysis of the risk 
factors in the puncture group suggested a 
higher tendency of stenosis in females 
(43% vs 16%) and in patients receiving 
postoperative radiotherapy (29% vs 14%), 
although the difference failed to reach sta- 
tistical significance. 

(Arch Otolaryngol 
1991;117:662-665) 


Head Neck Surg. 


tenosis of the terminal tracheos- 

tome after total laryngectomy is a 
distressing complication. Patients have 
to wear a tracheostomy tube or button 
to keep the tracheostome patent, 
which is often 24 hours a day. The 
tube would lead to chronic irritation 
and trauma, which may in turn result 
in further scarring and stenosis. Other 
problems such as increased secretions, 
mucosal infection, and crusting may 


arise. These, coupled with a less pro- 
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ductive cough in the patient with a 
laryngectomy, may result in pneumo- 
nia, bronchitis, or atelectasis. The in- 
troduction of tracheoesophageal punc- 
ture and subsequent vocal restoration 
with voice prosthesis in the past de- 
cade makes this complication more un- 
desirable.’ A narrow tracheostome will 
preclude the insertion of a voice pros- 
thesis and the patient cannot benefit 
from vocal rehabilitation via the tra- 
cheoesophageal fistula. Although this 
difficulty could be circumvented by 
using the tracheostoma vent voice 
prosthesis, it is more difficult to 
change the prosthesis if the tracheos- 
tome is narrow and prior revision of 
the tracheostome is generally recom- 
mended. ™ 

When the tracheoesophageal punc- 
ture was first introduced, this was 
performed as a secondary procedure, 
ie, not at the same time of surgical 
removal of the larynx. Recent reports 
indicated that immediate or primary 
tracheoesophageal or tracheogastric 
puncture is not only feasible in vocal 
restoration but is also an effective and 
safe procedure.™* Few complications 
relating to stenosis of the tracheos- 
tome appear in the literature.’ On 
the other hand, the effect of continuous 
soiling from this “controlled” iatrogen- 
ic tracheoesophageal fistula on the pri- 
mary healing of the terminal tracheos- 
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tome is uncertain. Pharyngeal salivary 
fistula has long been incriminated as an 
important factor leading to tracheosto- 
mal stenosis by causing excessive scar- 
ring and inflammation.” It is the aim of 
this study to see whether immediate 
tracheoesophageal or tracheogastric 
puncture is related to the development 
of tracheostomal stenosis. 


PATIENTS AND METHODS 


Seventy-one patients with squamous can- 
cer of the larynx or hypopharynx, who un- 
derwent surgical removal of the whole larynx 
together with tracheoesophageal or tracheo- 
gastric puncture between January 1986 and 
June 1988, were studied. Tumors arising 
from the tongue or oropharynx were not in- 
cluded. All patients had follow-up of at least 6 
months; hospital deaths and patients un- 
available for follow-up within 6 months were 
excluded. The tracheoesophageal or tracheo- 
gastric puncture was performed at the same 
operative session as the surgical resection. 
These patients were compared with a histor- 
ic control group of 111 patients with squa- 
mous cancer of the larynx or hypopharynx 
who presented to our department from Janu- 
ary 1984 to December 1986 and who under- 
went similar resections, but without creation 
of the fistula. 

In all patients the skin incision was a trans- 
verse one, and the tracheostome was 
brought out through the middle of the lower 
flap. The method of construction of the tra- 
cheostome in the control group involved 
making an x-shaped incision on the lower 
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skin flap and four slits on the divided tra- 
chea ® In the end, the tracheostome ap- 
peared like a four-cornered star. In the 
puncture group, the tracheostome was con- 
structed inasimilar manner except that the 
posterior triangular skin flap was excised to 
give a straight posterior suture line and to 
preserve the length of the posterior tracheal 
wall To create the tracheoesophageal fistu- 
la, openings on the tracheal and esophageal 
wals were made separately. The posterior 
tracheal wall was punctured 5 to 10 mm from 
its eut edge. Another puncture was made on 
the esophageal wall or on the transposed 
stomach. The fistula was stented with a 16F 
feeding tube that was introduced downward 
to the stemach for postoperative feeding. 
Th2 esophageal or gastric and tracheal punc- 
ture sitesswere approximated by polyglactin 
(Vicryl) sutures under direct vision to mini- 
mize the risk of leakage into the mediasti- 
num.” All patients were extubated once they 
could breatheoa their own. No postoperative 
stenting of the ome was given in either 
group. | 

In the control group, 99 were male and 12 
were female; with a male-to-female ratio of 
8:1. The age of the patients ranged from 34 to 
9] years, with a median age of 65 years. Most 
of the patients had carcinoma of the larynx 
($2%). In the puncture group, 64 were male 
and seven were female (male-to-female ratio, 
91). The age of the patients in the puncture 
group ranged from 27 to 83 years (median 
age, 63 years). Seventy-five percent of the 
patients suffered from carcinoma of the lar- 
ynx. The proportions of patients receiving 
preeperative or postoperative radiotherapy, 
ar requiring tracheostomy for respiratory 
cbstructiom were similar in the two groups 
(Table 1). 

The choice of surgical treatment was the 
same in eapon (Table 2). Patients with 
zumor localized to the larynx underwent total 
‘aryngeetomy only. For those tumors involv- 
ing thehypopharynx, either primarily or sec- 
ondarily, partial or circumferential pharyn- 
geal resection was required. The method of 
choicefor reconstruction of these defects was 
the peetoralis major myocutaneous flap. The 
puncture was made through the remaining 
cervical esophagus and not through the flap. 
For tumors extending to the cervical esopha- 
gus, pharyngolaryngoesophagectomy and 
stomach pull-up transposition was per- 
formed. The puncture for fistula creation was 
madethr the stomach. 

The tracheostome was considered ste- 
nesec if thepatient had to wear a tracheosto- 
my tube permanently or required revision of 
the stoma. The incidence of tracheostomal 
stenasis postoperative complications 
such as wound or tracheostomal infection and 
anastomotic leakage in the control and punc- 
ture groups were compared. Risk factors 





Preoperative tracheostomy 
* RT indicates radiotherapy. 














Total laryngectomy 

Total laryngectomy and neck 
dissection 

Total laryngectomy, pharyngectomy, 
and flap reconstruction 

Pharyngolaryngoesophagectomy 
and pharyngogastric anastomosis 





Control Group 


Table 2.—Surgical Treatment 


— helo CO} OO — 


Control Group 


Puncture Group 


(n = 111) im = 71) 


27 (24) 


No. (%) 







Puncture Group 


(n = 111) (n = 71) 





60 (54) 39 (55) 

23 (21) 11 (15) 

26 (23) 17 (24) 
2 (2) 4 (6) 





Table 3.—Postope 





Wound infection 


No. (%) 


rative Complications 

7—keK-I—_ ~~ OO K_—— 
Control Group 
(n = 111) 


Puncture Group 
(n = 71) 


9 (8) 6 (9) 





Tracheostomal infection 3 (3) 4 (6) 


Anastomotic leakage 


14 (13) 11 (15) 


Discharge via skin 14 10 
Discharge via tracheostome 0 1 


such as sex, radiotherapy, previous trache- 
ostomy, wound infection, infection of the tra- 
cheostome, and anastomotic leakage in the 
puncture group were analyzed. 


RESULTS 


The incidences of relevant postoper- 
ative complications were listed in Ta- 
ble 3. Nine (8%) patients from the 
control group developed wound infec- 
tion. This was not different from the 
puncture group in which six (9%) had 
wound infection. The tracheostome 
was considered infected if there was 
purulent discharge or when necrosis or 
sloughing of the skin occurred around 
the terminal tracheostome. Three pa- 
tients in the control group and four in 
the puncture group had tracheostomal 
infection. In the control group, there 
were 14 anastomotic leaks; all of them 
discharged through the skin wound. In 
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the puncture group, 11 had leakage 
including one who diseharged via the 
tracheostome. 

Twenty-three patients had stenosis 
of the tracheostome. Three patients 
(one in the control and two in the 
puncture group) had stenosis as a re- 
sult of recurrence around the terminal 
tracheostome; they were excluded 
from the subsequent analysis. This left 
seven (6%) and 13 (19%) patients with 
tracheostomal stenosis in the control 
and puncture groups, respectively (Ta- 
ble 4). This difference is statistically 
significant (P<.01). 

The probable factors leading to tra- 
cheostomal stenosis in the puncture 
group only are listed in Table 5. Fe- 
males had a higher imcidence of steno- 
sis (43% vs 16%); however, this failed 
to show statistical significance. Those 
patients receiving postoperative radio- 
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Tracheostomy tube dependent 


Revision of tracheostome required 
*P<.01. 





Table 4.—Incidence of Tracheostomal Stenosis 


LLB, 
Control Group 


( 
Tracheostomal recurrence 1 2 
Tracheostomal stenosis 7 (7/110 = 6%) 13 (13/69 = 19%") 








No. (%) 






Puncture Group 
(n = 71) 





n = 111) 







8 
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Table §.—Factors Influencing Tracheostomal Stenosis in Puncture Group 





Factors 
Sex 
Female 
Male 


No. of 
Patients 


6 
2 


No. (%) of Patients 
With Stenosis 


7 3 (43) 
10 (16) 


2 
Preoperative tracheostomy 6 2 (8) 
Preoperative radiotherapy 42 6 (14) 
Postoperative radiotherapy 2 7 (29) 


Anastomotic leakage 11 2 (18) 


i 4 
Wound infection 6 1 (16) 
4 


Tracheostomal infection 1 (25) 


therapy had a slightly higher incidence 
of tracheostomal stenosis when com- 
pared with those having it preoper- 
atively (29% vs 14%). One (25%) of 4 of 
the patients having infection of the 
terminal tracheostome had stenosis. 
The incidence of stenosis was not sig- 
nificantly affected by a history of pre- 
vious tracheostomy (8%), wound infec- 
tion (16%), and anastomotic leakage 
(18%). 


COMMENT 


Tracheostomal stenosis is a signifi- 
cant problem after surgical removal of 
the larynx, having a reported inci- 
dence varying from 22% to 42%." 
This more frequently occurs when con- 
struction of the tracheostome involves 
simple excision of a circular disk of 
skin and direct edge-to-edge suturing 
of the trachea to the skin." 

Our technique of construction of the 
tracheostome” at the time of total 
laryngectomy involves making an 
x-shaped incision on the lower skin flap 
and four slits on the divided trachea. 
Each triangular skin flap is sutured to 
the v-shaped gap of the trachea so 
formed. The result is a serrated suture 
line at the tracheocutaneous junction. 
This method of construction has stood 
the test of time and the incidence of 


stenosis in the control group of this 
study was only 6%, at a median follow- 
up of 30 months. 

However, when the same technique 
was used in association with primary 
tracheoesophageal or tracheogastric 
puncture, 19% of our patients devel- 
oped stomal stenosis. This is signifi- 
cantly higher than the incidence in the 
control group without puncture. The 
probable etiologic factors such as sex, 
previous tracheostomy, radiotherapy, 
wound infection, anastomotic leakage, 
and tracheostomal infection are compa- 
rable in both groups. It seems that the 
creation of a tracheoesophageal or tra- 
cheogastric fistula is, by itself, respon- 
sible for the stenosis. 

That there was genuine stenosis was 
indicated by the fact that even after 
removal of the voice prosthesis, ob- 
struction to air flow was still felt. The 
presence of the prosthesis further ex- 
aggerated the effect of the narrowing. 
On examination of the possible factors 
leading to stenosis in the puncture 
group, no one characteristic stands out 
to be a causal factor. Female patients 
and those with postoperative radio- 
therapy tend to have greater risks. 
Women, who have a narrower trachea 
to start with, have been known to be 
more likely to have stenosis.” While 
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preoperative radiotherapy has not 
been shown to contribute to stricture 
formation, postoperative irradiation 
has been found to be more detrimen- 
tal.” 

Our experience in immediate tra- 
cheoesophageal or  tracheogastric 
puncture had been gratifying.” The 
overall success rate in tracheoesopha- 
geal or tracheogastric speech was 67% 
and the morbidity related to the punc- 
ture was low. We believe it to be a safe 
and feasible procedure that can facili- 
tate early voice restoration. 

Since the introduction of tracheoeso- 
phageal puncture for speech rehabilita- 
tion a decade ago, few reports referred 
to the occurrence of stenosis of the 
tracheostome in relation to the punc- 
ture. The relative lack of literature 
reporting on tracheostoma! stenosis af- 
ter tracheoesophageal puncture may 
be related to the fact that the majority 
of the procedure was secondarily per- 
formed and the patients with a narrow 
tracheostome had probably been ex- 
cluded.”’ Wetmore et al” described one 
tracheostomal stenosis in 18 patients 
after puncture, which was attributed 
to repeated trauma frorn overzealous 
cleaning with sharp forceps. Andrews 
et al” reported two patients develop- 
ing tracheostomal stenosis after long- 
term heavy use of the tracheoesopha- 
geal fistula. This occurred over a 
period of several years and was most 
often seen in patients who applied con- 
siderable digital pressure to the peris- 
tomal area. Trudeau et al” reviewed 
106 patients undergoing tracheoeso- 
phageal puncture. They found that 
22% and 29% of the patients developed 
tracheostomal stenosis after primary 
and secondary puncture, respectively. 

It would be difficult to carry out a 
prospective randomized controlled tri- 
al comparing primary and secondary 
puncture. Those patients having sec- 
ondary puncture are deprived of early 
voice rehabilitation. We also found 
that our patients seldom agreed to a 
second operative procedure.” Al- 
though the effect of stomal stenosis 
hinders smooth rehabilitation in the 
long term, its immediate advantages 
warrant its continuation. The benefit 
of early restoration of speech overrides 
the drawback of possible revision 


surgery. 
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Magnetic Resonance Imaging vs Palpation of 


Cervical Lymph Node Metastasis 


Michiel W. M. van den Brekel, MD; Jonas A. Castelijns, MD, PhD; Gerard A. Croll, MD; Herbert V. Stel, MD, PhD; Jaap Valk, MD, PhD: 


e In a series of 100 patients with head 
and neck carcinoma, the preoperative histo- 
pathologic findings of palpation and mag- 
netic resonance imaging were compared 
with regard to both laterality and lymph 
node level (I through V). The overall error 
for palpation in detecting affected sides 
was 32%. Gadolinium-enhanced magnetic 
resonance images reliably upgraded 60% of 
the clinically negative necks, the overall 
error of magnetic resonance imaging being 
16%. However, for both modalities, the sen- 
sitivity per level was too low to allow for 


selective neck dissections in case of only 


one positive level. These findings show that 
apart from primary tumor grading, magnetic 
resonance imaging can improve the preop- 
erative grading of cervical lymph nodes. In 
selected cases, this may change the treat- 
ment plan to a “wait-and-see” policy or a 


_ more conservative type of neck dissection. 


(Arch Otolaryngol Head Neck Surg. 1991; 
117:666-673) 
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he assessment of the status of the 

neck in patients with squamous 
cell carcinoma of the head and neck 
remains a problem. The false-positive 
rate of palpation is in the ranges of 
from 4% to 42%."” The false-negative 
rate by palpation alone depends much- 
mostly on the site, and maybe on the 
size, of the primary tumor and is in the 
ranges of from 0% to 77% (Table 
1). 1,2,6,7,11-21 

In most institutions, a frequency of 
occult lymph node metastasis exceed- 
ing 15% to 20% is considered accept- 
able to justify elective treatment of the 
neck nodes. The neck is also treated 
electively if the neck must be entered 
for excision of the primary tumor, or if 
it is unlikely that the patient will turn 
up regularly for follow-up visits. 

An accurate grading method could 
decrease the need for elective neck 
treatment only for the group of pa- 
tients in whom this is considered exclu- 
sively based on the basis of a high 
likelihood of occult nodal metastasis. 
This group consists mainly of patients 
with T1-2 floor-of-mouth and mobile 
tongue carcinomas, and patients un- 
dergoing bilateral neck dissections 
with carcinomas approaching or over 
the midline. 
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It is evident that there is a great 
need for overall improvement of the 
assessment of the neck, and particular- 
ly for clinically negative necks. In this 
respect, many authors have empha- 
sized the value of computed tomogra- 
phy (CT) as an imaging modality for 
assessing the neck.” However, the 
overall error remains in the range of 
7.5%' to 31%,°” depending on the im- 
aging techniques, the criteria for ma- 
lignaney used, and the patient popula- 
tion studied. 

To date, no large prospective study 
has been carried out on the value of 
magnetic resonance imaging (MRI) for 
cervical lymph node grading.*°”** 
Based on a small study population, 
several authors have stated that con- 
ventional nonenhanced T,- and T,- 
weighted spin-echo images do not have 
diagnostic benefit over CT,” or even 
over physical examination.” In a previ- 
ous study, we established optimal MRI 
examination techniques using recent 
techniques such as gradient recalled 
echo and gadolinium as a contrast 
agent to enhance depiction of necrotic 
tumor tissue, avascular keratinized tu- 
mor areas, or cystic tumor growth 
inside cervical lymph nodes (Fig 1).” 

Based on a pathoanatomic study, we 
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defined more accurate radiologic crite- 
ria for cervical lymph node malignan- 
cy.” Nodes are interpreted as malig- 
nant on MRI if (1) central necrosis is 
depicted: (2) their minimal axial diame- 
ter exceeds 1] mm in the subdigastric 
level (II) or Dmm in ether lymph node 
levels (1, IIE IV, V); and (3) the 
presence of grouping of three or more 
borderline nedes (minimal axial diame- 
ter, 1 or 2 mm smaller; ie, 9 or 10 mm 
for leve?! II, 8 or 9 mm for all other 
levels) is seen in the lymph node drain- 
age region of the tumor. 

In this study, 100 patients with head 
and neck cancer, undergoing a neck 
dissection as part of their treatment, 
were examined preoperatively with 
MRI te establish the sensitivity and 
specifiaty of MRI for all patients, and 
especially for the patients undergoing 
elective neek dissections. All findings 
were correlated with the histopatho- 
logic fimdings in the neck dissection 
specimens. The possible consequences 


for neck treatment policy are 
discussed. 
| 
PATIENT S AND METHODS 
From January 1989 zo May 1990, 100 pa- 


tients scheduled for a therapeutic or elective 
neck dissection for squamous cell carcinomas 
af the upper air and food passages (Table 2) 
were examined preoperatively with MRI. A 
total of 136 syne (all levels) and/or 
selective (mot all levels) neck dissections 
were performed. Sixty-four patients under- 
went unilateral and 35 patients underwent 
bilateral neek dissectiens, usually in continu- 
ity with excision of the primary tumor. His- 
tepathologiec examination showed that 82 
(60%) of 135 neck dissections contained me- 
tastasis, whereas 54 proved to be free of 
lymph node metastasis. Sixty sides were 
electively dissected, of which 14 sides were in 
patients with T1-2 anterior floor-of-mouth or 
mobile tongwe earcincma and another 20 con- 
tralateral sides were :n patients with (other) 
midline tumors. 

Imaging and histopathologic examination 
protocols were as described in our previous 
studies.“ Images were made within 4 
weeks before surgery on a 0.6-T MRI system 
‘Teslacon II, Technicare), using a partial- 
volume (half saddle—shaped) coil. Axial slices 
were mace from skull base to the clavicle. 
Axial T,-weighted spin-echo images (repeti- 
tion time/echo time [TR/TE], 595/20 millisec- 
onds, four measurements) and T,-weighted 
GE mages (TR/TE flip angle, 285°/32°/8° to 
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Table 1.—Incidence of Occult Nodal Metastases per Site amd Grade* 



























No. of 
Site Grade Source Cases Imcidence, % 

Oral tongue Tx Sako et al? 21 38 
T1 Spiro and Strong?’ 95 29 
T1-2 Byers et al’? 29 19 
T2 Spiro and Strong*' 77 43 
T1-2 Fakih et al” 35 60 
T1-2 Cunningham et al’? 25 44 
T1-3 Mendelson et al® 295 20 
= 4 Spiro and Strong?’ 13 77 

Byes et al"? 

Floor of mouth T1-2 Cunningham et al’? 
T1-2 Mohit-Tabatabai et al? 114 16 
T1-2 Byers et al’? 43 19 
T1-3 Patterson et als 42 17 
T3-4 Byers et al'® 19 26 

Lower lip T1-2 Byers et al"? 10 40 

Oropharynx T1-2 Byers et al"? 14 14 
Tx Ali et al’ 9 44 
T3-4 Byers et al'® 20 50 
Tonsil, Tx Sako et al? 11 36 
Tongue base, Tx Sako et al? 11 55 
Tongue base, Tx Candela et al’ 27 33 
Lateral wall, Tx Candela et al’ 

Hypopharynx Piriform sinus, Tx Candela et al’ 13 







Pharyngeal wall, Tx Candela et al’ 


Byers et al'® 
Ali et al’ 


















Larynx wall All, Tx Galioto et al’? 42 29 
Glottic larynx T1-2 Byers et al”? 14 21 
T2 Mendenhall et al'® 75 3 
T2-3 McGavran et al'' 4 0 
T2-4 O'Keefe? 18 11 
T3-4 Byers et al"? 57 14 
Supraglottic larynx Tx Ali et al' 20 6 
Tx McGavran et al'' 25 4 
T1-2 Byers et al"? 13 30 
T1-2 Levendag 79 35 
T2-4 O'Keefe"? 28 32 
T3-4 Byers et al'° 80 25 
Tx McGavran et al"' = 22 






= 4 O'Keefe"? 


Transglottic larynx McGavran et al'' 


*Tx indicates all tumor grades. 





12°, six measurements) with a slice thickness 
of 5 mm (interslice gap, 50%) were made in all 
patients. If MRI showed enlarged or border- 
line nodes, gadolinium was injected intrave- 
nously while obtaining T,-weighted GE im- 
ages (TR/TE flip angle, 95° to 126°/16° to 
20°/45°, eight measurements) with a slice 
thickness of 3 to 5 mm of the levels in which 
suspect nodes were visualized. 

All patients were clinically graded by one 
head and neck surgeon (G.A.C.) and all MRI 
images were interpreted by one radiologist 
(J.A.C.). Both investigators were “blind” to 
each others’ findings. Findings were record- 
ed per lymph node region (and thus level) as 
well as per side. 


To compare reliably the histopathologic 
examination with MRI, a radiograph of all 
neck dissection specimens was obtained, 
having immersed these in 96% alcohol (Figs 
1, bottom left, and 2, top right). As explained 
in our previous studies, this technique en- 
ables exact localization of lymph nodes in the 
specimen as density variations by thickness 
variations of the specimen disappear. All 
lymph nodes were excisec from the specimen 
and examined microscopically, at 2- to 4-mm 
intervals, by at least two pathologists. The 
clinical and MRI findings per side (left or 
right side of the neck) and per lymph node 
level were compared wit the histopatholog- 
ic outcome of the neck dissection specimen. 
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Fig 1.—Seventy-six-year-old man with a T4, N2b orohypopharyngeal carcinoma on the left side. Top left, T,-Weighted spin-echo 
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magnetic resonance image (MRI) at the midjugular level. Note the homogeneous lymph node (arrows indicate the minimal axial 
diameter) dorsal to the internal jugular vein (j); t indicates primary tumor. Top right, Gadolinium-enhanced T,-weighted gradient 
recalled echo MRI at the same level. The lymph node (arrows) is clearly depicted with inhomogeneous signal intensity. The 
enhancing primary tumor (t) surrounds the thyroid cartilage; j indicates internal jugular vein; c, common carotid artery. Bottom left, 
Radiographic image of the left-sided neck dissection specimen with the peripharyngeal tissue (ph) made after removal of the larynx, 
pharynx, and sternocleidomastoid muscle. The arrows indicate the positive midjugular node; j, internal jugular vein; |, some reactive 
lymph nodes; s, submandibular gland; p, peripharyngeal reactive node; and m, omohyoid muscle. Bottom right, Microscopic detail 
of the midjugular metastatic node, showing viable tumor cells (t) and necrotic tumor tissue (n) inside the node. L indicates 


preexistent lymphatic tissue. 


STATISTICAL ANALYSIS 


To compare the findings of palpation and 
MRI, the sensitivity and specificity of each 
modality were calculated, using the histo- 
pathologie findings in the neck dissection 
specimens as a standard. The sensitivity is 
the chance of positive findings with MRI or 
palpation in a metastasis-containing side (or 
level), while the specificity is the chance for 
negative findings when no tumor is found in 
the specimen (or level). The overall error is 
estimated as the sum of false-positive or 
false-negative sides, divided by the total 
number of examined sides. 


RESULTS 
Histopathology 


A total of 5376 nodes from 609 levels 
in 136 neck dissection specimens were 
examined histopathologically. Three 
hundred nineteen of these nodes, in 
146 levels, in 82 specimens, from 67 
patients contained metastases of squa- 
mous cell carcinoma. Five thousand 
fifty-seven lymph nodes, in 463 levels, 
in 54 specimens, from 33 patients were 
free of metastatic tumor. 

Because of volume-averaging effects 
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and oblique scanning planes, the differ- 
ences in size between nodes depicted 
on the images (on screen measure- 
ments) and the nodes measured in the 
specimen varied from 12% larger to 
25% smaller on the images (mean, 7% 
smaller on the images). 


Excluded Patients 


Magnetic resonance imaging exami- 
nations were diagnostic in most of the 
cases. In two patients who underwent 
three neck dissections, the quality of 
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the images obtained was too poor to 
allow reliable interpretation. In anoth- 
er five patients who umderwent seven 
neck dissections, large metastatic 
nodes were visualizee in four sides, 
while metastasis in the remaining part 
of the neck (three sid®s) could not be 
excluded because of movement arti- 
facts. In three paties, major dental 
material artifacts obscured the first 
level. Two patients who were excluded 
from this study refused MRI examina- 
tion because of claustrophobia. One 
hundred thirty sides (78 positive, 52 
negative), containing 557 lymph node 
levels (129 positive, 458 negative) from 
98 patients were available for clinicora- 
diclogic comparison. 


Findings per Side 


Findings at physic] examination are 
given in Table 3. Palpation was correct 
in 88 of 130 sides (overall error, 32%). 
Seventeen sides were falsely inter- 
preted as positive. However, in 25 
clmically negative sides, occult metas- 
tases were found. Cmsequently, sensi- 
tivity of palpation was 68%, and speci- 
ficity was 67%. 

Interpretation of MRI (Table 3) was 
correct in 109 of 30 sides (overall 
error, 15%). Magnetic resonance imag- 
ing findings were filse-positive in six 
sides (Fig 3). Fifteer sides were falsely 
seored negative (Fig 2). Consequently, 
MRI sensitivity was 81% and specific- 
ity was 88%. Regarding the 60 sides 
that were electively dissected (clinical- 
ly NO), MRI sensitivity and specificity 
were 60% and 89%, respectively (Table 
3). 


Fincings per Lymph Node Level 


The clinical findings in the 557 lymph 
node levels ecompar2d with histopatho- 
logic outcome revealed an overall error 
rate of 16% (Table 3). Sensitivity and 
specificity were 51% and 94%, respec- 
tively. Sensitivity ef palpation for lev- 
els I, II, III, IV, aad V was 48%, 62%, 
1%, 50%, and 33%, respectively. 
Specificity of palpation for levels I, II, 
OI, PV, and V was 90%, 82%, 98%, 
0%, and 98%, respectively. 

Comparison of the MRI findings in 
557 lymph node levels with histopatho- 
logic outcome revealed an overall error 
of 10% (Table 3). Magnetic resonance 
imaging sensitivty and specificity 
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were 67% and 97%, respectively. Sen- 
sitivity of MRI for levels I, II, III, IV, 
and V was 57%, 83%, 59%, 25%, and 
50%, respectively. Specificity of MRI 
for levels I, II, III, IV, and V was 
97%, 88%, 98%, 100%, and 100%, 
respectively. 


COMMENT 


To our knowledge, the value of con- 
trast (gadolinium)-enhanced, gradient 
recalled echo MRI to assess the status 
of the neck in a large number of pa- 
tients with head and neck cancer has 
not been studied before. Furthermore, 
recently established radiologic criteria 
for lymph node metastasis in the neck” 
might contribute to greater accuracy 
for all imaging modalities. As the indi- 
cations for MRI examinations in pa- 
tients with head and neck cancer are 
rapidly increasing,”** the need to de- 
termine the accuracy of MRI for cervi- 
cal lymph node grading is growing. 
Our results show that contrast-en- 
hanced MRI is a valuable tool for cer- 
vical lymph node grading, the overall 
error rate being twice as low as that of 
palpation. In contrast to findings by 
Feinmesser et al,” we found that necro- 
sis as small as 3 mm can be depicted in 
a well-conducted MRI examination 
(Figs 2 and 4). It can, however, be 
missed in case of minor movement 
artifacts. 

The findings per lymph node level 
(Table 3), as compared with the find- 
ings per side, show an increase of 
specificity, whereas sensitivity de- 
creases for palpation (to 51%) and MRI 
(to 67%). These changes are caused by 
small, undetected metastatic nodes at 


Table 2.—Number of Patients per Tumor Site and Grade 


+ 
— 
N 
+ 
ie) 
-j 
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Grade 

Primary Tumor ij Total 
Mobile tongue 4 5 7 2 18 
Floor of mouth 1 8 4 2 15 
Alveolar process 0 4 4 2 10 
Base of tongue o (0) 4 2 6 
Tonsil, soft palate 2 6 8 3 19 
Pharyngeal wall 0 1 3 1 5 
Piriform sinus 1 2 4 0 7 
Supraglottic larynx 0 7 3 4 14 
(Trans)glottic larynx (0) (0) 2 1 3 
Ear, lip 0 1 0 2 3 
Total 8 39 19 100 








different levels in the neck that often 
accompany detectable metastatic 
nodes in the first lymph node drainage 
region of the primary tumor. Further- 
more, in some patients, the radiologi- 
cally suspect node proved to be reac- 
tively enlarged, whereas a small 
metastatic node at another level re- 
mained hidden. The low incidence of 
lymph node metastasis (129/557 [23%]) 
per level; however, contributes to the 
higher specificity. The differences in 
sensitivity per region for palpation can 
be explained by the size of the metas- 
tasis (more often micrometastasis as 
the only metastasis in levels II through 
V) and by the loeatien of the subman- 
dibular gland and the sternocleidomas- 
toid muscle. The differences for MRI 
are more difficult to explain. Apart 
from the first above-mentioned reason, 
the use of a partial-volume coil encir- 
cling the anterior neck might explain 
the low sensitivity for level V. Images 
at the low jugular (TV) level are often 
disturbed by breath movements and 
the shoulders being projected in the 
small field of view. The mobile mandi- 
ble and the abundant fat often obscure 
nodes in the submandibular (I) level by 
motion artifacts and volume-averaging 
effects. 

These figures clearly show that nei- 
ther MRI nor palpation is reliable in 
evaluating the number and level of 
lymph node metastases, as the sensi- 
tivity of both modalities in detecting 
small metastases is insufficient. Conse- 
quently, even if only one metastasis is 
detected, it is our policy to perform a 
comprehensive neck dissection. 

In this study, no comparison be- 


Cervical Lymph Nodes—van den Brekeletal 669 


ee ae 


670 


Arch Otolaryngol Head Neck Surg—Vol 117, June 1991 





Fig 2.—Sixty-eight-year-old man with a T1, NO midline floor-of-mouth earcinoma. Top left, T,-Weighted spin-echo magnetic 
resonance image at the submandibular level. On the left side, a lymph node in front of the submandibular gland (s) is clearly shown 
(arrows indicate the minimal axial diameter of 1 cm). A small node (4 x 5 mm) on the right side enclosed by a horseshoe-shaped 
node (14 x 9 mm) is depicted as well (arrowheads). Top right, Gadolinium-enhanced T,-weighted gradient recalled echo image at 
the same level. The enlarged lymph node on the left side (arrows) shows irregular enhancement, indicating metastasis. The small 
lymph node on the right side is not clearly depicted anymore, but proved to be metastatic on histopathologic examination; s indicates 
submandibular gland. Center left, Radiographic image of the comprehensive neck dissection specimen on the left side and the 
anterolateral specimen on the right side (the primary tumor and the sternocigidomastoid muscle are dissected off). Arrows indicate 
the metastatic submandibular node on the left side; arrowheads, the metastatic node on the right side; s, submandibular gland; j, 
internal jugular vein; and |, some reactive lymph nodes. Center right, Microscopic detail of the metastatic submandibular node on the 
left side showing viable tumor cells (t), necrotic tumor foci (n), and preexistent lymphatic tissue (L). Bottom, Microscopic detail 
showing the missed metastatic submandibular node on the right side (t indicates viable tumor cells) surrounded by the horseshoe- 
shaped lymph node (L). 
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Table 3.—Clinical and MRI Findings’ 


Pathology 


Sensitivity, % Specificity, % 


70 
60 


Fig 3.—Left, T,.-Weighted spin-echo magnetic 
resonance image at the subdigastric level in a 
47-year-old man with a T4, N1 carcinoma of the 
retromolar trigane on the right side. The image 
clearly shows the large palpated lymph node 
(minimal axial diameter, indicated with arrows, 
13 mm) and the internal jugular vein (v). On 
histopathologic examination, this node, and all 
31 41 other nodes in the specimen, were free of tumor. 

60 Arrowheads indicate a small node on the left 
side; s, submandibular gland. Fight, Microscopic 
Slide of the reactively enlarged subdigastric 
lymph node on the right side. In none of the 
sections through this lymph node was metastatic 
tumor tissue found. 
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Fig 4. —Fifty-four-year-old man with a T2, NO squamous Cell carcinoma of the floor of the mouth on the 
right side, approaching the midline. Top, Gadolinium-enhanced T,-weighted gradient recalled echo 
image at the subdigastric level. On the right side, in front of the internal carotid artery (e€), an irregularly 
enhancing node is visualized (arrows indicate a minimal axial diameter of 7 mm). This pattern of 
enhancement corresponded to the pattern of necrotic tumor foci in this node. The small bilobular node 
located at the same place on the left side (arrowheads indicating the minimal axial diameter of 8 mm), 
though depicted with a low-signal-intensity central area and thus interpreted as malignant, contained 
only a very small micrometastasis on histopathologic examination; t indicates primary tumor. Bottom, 
Microscopic detail of the depicted metastatic subdigastric node on the right side showing small foci of 
tumor necrosis (n), fields of nonvascularized tumor keratinization (k), viable tumor (t), and preexistent 
lymphatic tissue (L). 


tween MRI and CT was made. The 
sensitivity and specificity of CT in 
some studies are reported to be better 
than our MRI results,**” whereas oth- 
er studies have reported figures not as 
good as ours.””’~ The sensitivity of 
60% that we found for the electively 


treated sides compares faverably with 
the 38% Stern et al” found for CT. 
However, reliable comparison of the 
sensitivity and specificity between dif- 
ferent studies is impossible owing to 
nonequivalent patient populations (dif- 
ferent primary tumors and grades; Ta- 
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ble 1). Furthermore, different studies 
are not comparable owing to the vary- 
ing radiologic criteria used and the 
different imaging techniques. 

As discussed in the introduction, im- 
proved grading of the neck may de- 
crease the need for elective neck treat- 
ment in T1-2 mobile tongue or anterior 
floor-of-mouth carcinomas and for the 
contralateral side in tumors crossing or 
approaching the midline. In the 98 
patients studied, 14 elective neek dis- 
sections were performed for T1-2 mo- 
bile tongue or anterior floor-of-mouth 
carcinomas, whereas another 20 dis- 
sections were elective contralateral 
dissections for primary tumors cross- 
ing or approaching the midline. In 11 
(32%) of these 34 elective neck Gissec- 
tion specimens, occult metastatic 
lymph nodes were found. Magnetic 
resonance imaging was capable of reli- 
ably upgrading seven (64%) of these 11 
falsely negatively graded sides, where- 
as in only four sides were occult metas- 
tasis not detected. Two sides were 
falsely interpreted as positive by MRI. 
Magnetic resonance imaging sensitiv- 
ity and specificity in this important 
group are thus 64% and 91%, 
respectively. 

Because only 60% to 64% of the 
clinically occult metastatic sides can be 
detected with MRI (Table 3), it seems 
irresponsible to rely exclusively on 
MRI findings in selecting patients for 
prophylactic neck treatment. Howev- 
er, the risk of occult lymph node me- 
tastasis is greatly influenced by the 
site (Table 1) and other factors”! 
concerning the primary tumor. There- 
fore, a multifactorial analysis, includ- 
ing the above-mentioned factors as 
well as the general condition of the 
patient in addition to the MRI (or 
other radiologic) findings of the neck, 
may provide the optimal means to se- 
lect patients for prophylactic neck 
treatment. Magnetic resonance imag- 
ing can also be helpful to select the 
most appropriate prophylactic neck 
treatment modality or technique. In 
this respect, a negative MRI examina- 
tion can direct the treatment to a more 
selective type of neck dissection, or a 
unilateral instead of bilateral neck dis- 
section in case of tumors approaching 
or crossing the midline. Consequently, 
all patients with risk for occult metas- 
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tasis should be subjected to additional 
radiolagic investigations for lymph 
node grading. 


This sudy was supported by grant IKA 88-19 
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Editorial Footnote 


This work is of special Importance to us 
because it is a prospective study that docu- 
ments the high degree of inaccuracy associat- 
ed with clinical (palpation) evaluation of the 
neck. Gadolinium-enhancec MRI can reduce 
the rate of grading errors significantly, pro- 
viding an opportunity for improving the 
treatment of these patients. We anticipate 
that the findings reported herein and other 
confirmatory reports will lead to more fre- 
quent use of MRI in the preoperative assess- 
ment of patients with head and neck cancer. 


BYRON J. BAILEY, MD 
Galveston, Tex 
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A Child With an Unusually High-Level 
Spontaneous Otoacoustic Emission 


Alphons Mathis, PhD; Rudolf Probst, MD; Nicola De Min, MS; Rolf Hauser, MD 


è We describe a child who emitted a 
continuous audible sound from his left ear. 
A high-level spontaneous otoacoustic emis- 
sion was measured at the frequency of 5.64 
kHz with an amplitude of 55 dB sound 
pressure level. A high-frequency hearing 
loss was measured in both ears; however, it 
was more pronounced in the emitting ear. 
The emission failed to synchronize to exter- 
nal click stimuli. This spontaneous emis- 
sion is probably related to a cochlear de- 
fect, but it should not contribute 
additionally to the child’s existing auditory 
impairment. 

(Arch Otolaryngol Head Neck Surg. 
1991;117:674-676) 


toacoustic emissions (OAEs) are 

acoustic signals produced by the 
cochlea and recorded within the outer 
ear canal.’’ When they are detected 
without external stimulation, they are 
referred to as spontaneous OAEs 
(SOAEs). These emissions are present 
in about 40% of normally hearing hu- 
man ears.” 

The amplitude of SOAEs does not 
generally exceed 20 dB sound pressure 
level (SPL),“* and these low-level 
emissions are not perceived by the 
subject generating them or by other 
listeners. However, an additional class 
of tonal sounds from human ears has 
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been reported repeatedly in the clinical 
literature, mostly before the discovery 
of SOAEs by Kemp.’ These audible 
sounds are characterized by high levels 
and high frequencies, and at times 
they have been labeled objective tinni- 
tus. However, because most subjects 
are unaware of their emitted sounds 
and because tinnitus is defined classi- 
cally as a subjective sensation,’ the 
objective tinnitus label is incorrect. To 
distinguish these exceptienal forms of 
SOAEs from the low-level type com- 
monly measured in normally hearing 
ears, the term high-level SOAEs has 
been suggested.” A summary of the 
findings in articles reporting such 
sounds has been published else- 
where.** 

This report describes an additional 
case of a high-level SOAE, which was 
detected in a child. 


REPORT OF A CASE 


A 6-month-old boy was referred by his 
pediatrician for audiologic evaluation be- 
cause of the emission of a continuous sound 
from his left ear. The pregnancy and birth of 
the boy were uneventful. Shortly after birth, 
the mother noticed a high-pitched sound 
coming from the infant’s left ear. She judged 
the sound to be constant in frequency and 
intensity. On physical examination, the 
sound emitting from the left ear canal could 
be heard with the unaided ear: Click-evoked 
brain-stem potentials revealed hearing 
thresholds on both sides to be within 15 dB 
hearing level. The parents were reassured 
that no condition requiring treatment was 
present, and additional evaluation was post- 
poned until the boy was 2 years old. 

No serious illness and no trauma occurred 
during the 2 years between the first and 


second visit. The sound from the left ear was 
still present. The mother did not have the 
impression that the child was bothered in any 
way by this sound. Immittance-and observa- 
tion audiometry were performed. The re- 
sults were normal. The sound from the left 
ear was recorded with a microphone (B&K 
4144) placed next to the ear canal. The fre- 
quency analysis of this recording is shown in 
Fig 1. 

Six months later, the boy wastested again. 
Play audiometry revealed normal thresholds 
binaurally at 1 and 2 kHz. Thresholds eould 
not be measured at other frequencies be- 
cause of insufficient cooperation. Both ears 
could be tested for SOAEs. A sensitive mi- 
crophone probe (Etymotic ER-10A) was 
placed into the ear canal. Averaged spectra 
were collected with bandwidths of 3.75 Hz 
and frequency windows of 1-kHz spans, each 
overlapping the previous window by 100 Hz. 
The frequency region from 0.5 to 6 kHz was 
examined. No SOAE was detected on the 
right side. A single SOAE at 5.643 kHz witha 
level of 55 dB SPL was recorded on the left 
side (Fig 2). The use of a closed recording 
system led to a higher level of the SOAE in 
comparison with the first recording with a 
microphone placed next to the ear canal. At 
the same time, both ears of both parents 
were tested for SOAEs from 0.5 to 10 kHz 
and no emissions were recorded. 

Additional examinations were performed 
again 3 months later. The SOAE was still 
audible and no changes were noted by physi- 
cal examination. Play audiometry demon- 
strated a high-frequency hearing loss above 
4 kHz for the right ear and above 2 kHz for 
the left ear (Fig 3). Transiently evoked 
OAEs were tested using an otodynamic ana- 
lyzer (ILO88)’ and click stimuli. Results are 
shown in Fig 4. Responses could be recorded 
in the frequency range from 0.5 to 3 kHz in 
both ears. The noise spectrum onthe left side 
showed an unusual peak at 5.66 kHz corre- 
sponding to the SOAE frequency. 
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Fig 1.—ecording of thespontaneous otoacoustic emission with a microphone (B&K 4144) placed at 
theentrance of the left e= canal. SPL indicates sound pressure level. 
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Fig 2.—Recording of he spontaneous otoacoustic emission with a probe microphone system 
(ER-10A) within the leftear canal. The amplitude is 55 dB sound pressure level (SPL). 


COMMENT 

The SOAEs thai can be detected in 
about 40% of normally hearing ears’ 
typically have frequencies between 0.5 
and 4 kHz and are approximately 0 dB 
SPL in amplitude. Self-limiting satura- 
tion mechanisms ave been proposed 
as a reason for these relatively low 
levels.” Emissions that exceed a level 
ef 20 dB SPL and zhat can be heard by 
other listeners even without amplifica- 
tien are rare. These high-level SOAEs 
have been reported mainly in children, 
and their frequencies were higher than 
those of “normal” SOAEs.’ Yamamoto 


ArchmOtolaryngol Head Neck Surg—Vol 117, June 1991 


et al reported an SOAE of 37 dB SPL 
at 6.1 kHz. Our report describes a 
high-frequency SOAE with the re- 
markable amplitude of 55 dB SPL in 
one ear of a 3-year-old boy. This repre- 
sents, to our knowledge, the highest 
amplitude of an SOAE ever measured 
in a human ear. 

The mechanism that generates high- 
level SOAEs may differ from the 
source proposed for low-level SOAEs. 
Some evidence exists that high-level 
SOAKs are associated with damage to 
the cochlea. Spontaneous emissions of 
high levels have been reported in 
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Fig 3.—Pure-tone audiogram recorded when 
the patient was 3 years old. HL indicates hearing 
level. 
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dogs” and chinchillas.” Laboratory 
animals, with the possible exception of 
primates,“ do not generally have 
SOAEs. Histologic findings in the 
emitting chinchillas” suggest that the 
high-level SOAEs in these animals 
were associated with abnormalities of 
the cochlea. Lesions with destruction 
of the organ of Corti were found in the 
region corresponding roughly to the 
emitting frequency. In contrast, low- 
level SOAEs measured in human ears 
are always associated with normal 
hearing thresholds and do not disturb 
the functional integrity of the cochlea. 
Thus, the hightevel SOAEs detected 
in human ears may be related to coch- 
lear damage that is similar to the ab- 
normal findings reported in animals. 
Indeed, our subject showed a bilateral 
high-frequency hearing loss shat in- 
cluded the frequency of the SQAE and 
was more severe on the emitting side. 
Hearing loss has been reperted in 
about half of the subjects with high- 
level SOAEs.**” Masking by the high- 
level SOAE was considered as a possi- 
ble explanation of the hearing loss.” 
This mechanism seems to be an unlike- 
ly cause for the hearing loss in our 
subject because hearing loss was pre- 
sent in both ears and the shape of the 
audiometric loss is mot typical of a 
masking curve. It is therefore likely 
that this high-level SQAE is associated 
with cochlear damage. Possible causes 
of the cochlear damage include genetic 
or developmental defects. It would 
have to be assumed that a genetic 
defect was either recessively inherited 
or a point mutation because our pa- 
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Fig 4.—Click-evoked otoacoustic emissions. At left, two synchronously obtained time-averaged 
waveforms (A and B) are superimposed: left ear, upper curves; right ear, lower cuwes. At right, the 
corresponding spectra of the waveforms are depicted. The filled part of the spectrum represents the 
background neise obtained by subtracting A-B. The open part represents the spectrum of the 
emissions. Note the peak at 5.66 kHz in the noise spectrum of the left ear corresponding to the 


unsynchronized spontaneous otoacoustic emission. 


tient’s family history was negative and 
both parents had normal hearing and 
no SOAEs. Evidence of a genetic back- 
ground associated with high-level 
SOAEs was reported in at least one 
instance.” 

A failure to synchronize high-level 
SOAEs by click stimuli has been re- 
ported.” Commonly, the phase of 
SOAEs synchronizes to acoustic stimu- 
li containing spectral energy at the 
SOAE frequency,” and energies as 
low as 1 eV were found to be sufficient 
for synchronization.” The high-level 
SOAE that we report also failed to 
synchronize to external click stimuli, 
as demonstrated in Fig 4. The tran- 
siently evoked OAEs were recorded 
by time-locked averaging after clicks. 
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The machine used for recording pro- 
vides two traces, which are taken dur- 
ing the same time peried.” A noise 
spectrum is computed from the sub- 
traction of these two waveforms. A 
clear peak at 5.66 kHz can be noted in 
the noise spectrum of the recording 
from the left ear, and such a peak is 
absent on the right side. This peak 
represents noise from the high-level 
SOAE and indicates failure to synchro- 
nize with the click stimuli. A synchro- 
nization would have resulted in the 
same phases of the two recorded wave- 
forms leading to cancellation of the 
SOAE through the subtraction proce- 
dure. No spectral peak would be ex- 
pected in this case. Therefore, the 
presence of the peak in the noise spec- 
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trum at the SOAE frequency indicates 
lack of synchronization. 

A question that arises concerns what 
effect the SOAE might have on the 
child. During examinations or in re- 
ports by the parents, there was no 
indication that the child perceived his 
high-level SOAE or was disturbed by 
it in any way. This is in keeping with 
findings reported in the literature.” 
Moreover, the child’s high-frequency 
hearing loss should not prevent the 
adequate development of functional 
language and speech. Click-evoked 
otoacoustic emissions and behavioral 
audiometry indicate normal peripheral 
hearing in the midfrequency range. 
Furthermore, stable hearing has been 
reported over a time period of 13 years 
in two cases with high-level SOAEs,” 
suggesting that no significant change 
in hearing as a result of the SOAE 
should be expected in this case. 

The findings of this case report, 
along with the findings of others,” 
indicate that high-level SOAEs are a 
special and rare form of SOAE. In 
contrast to the low-level SOAEs that 
have been measured in human ears, 
these high-level SOAEs are most like- 
ly related to pathologic changes within 
the cochlea. However, from a clinical 
point of view, these interesting phe- 
nomena are probably of little function- 
al consequence for the subjects exhib- 
iting them. 
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Schwannomas of the Paranasal Sinuses 


Case Report and Clinicopathologic Analysis 


Ramzi T. Youn, MD; Charles W. Gross, MD; Rande H. Lazar, MD 


e Schwann's sell tumors are common 
neoplasms arising from the neural sheath 
of autonomic, «ranial, or peripheral nerves. 
We describe Æ case of destructive malig- 
nant schwannoma of the right ethmoid and 
sphenoid sinuses. The tumor was success- 
fully treated br surgica’ excision, external 
radiotherapy, aad radon seed implants. The 
patient remains symptom free 3 years after 
therapy ended,emphasizing the previously 
unrecognized benefits ef radiotherapy for 
these types of umors. The value of endos- 
copy in diagncsing and following schwan- 
nomas ofthe rasal and paranasal sinuses 
is highlighted ™ our review of the clinico- 
pathologie featares and radiologic findings 
of this tumor. 

(Arch Otolayngel Fead Neck Surg. 
1991;117:677-620) 


ei of the paranasal si- 
nuses are rare. Between 25% and 
45% of schwarnomas eccur in the head 
and neck regon, but only 4% involve 
the nasal cavi-y-and paranasal sinuses. 
Perzin and cdleagues’ identified only 
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six cases of schwannomas among 
430 000 patients. 

The neoplasms develop from 
Schwann’s cells of the neural sheath, 
and most are benign, well encapsulat- 
ed, and amenable to surgical resection. 
However, the tumors are capable of 
undergoing malignant transformation. 
We present a rare case of malignant 
schwannoma of the ethmoid and sphe- 
noid sinuses and we describe the clini- 
cal presentation, differential diagnosis, 
histologic findings, and treatment of 
schwannomas of the nasal or paranasal 
sinuses. 


REPORT OF ACASE 


A 63-year-old woman presented to the re- 
gional hospital of Jackson, Miss, on March 26, 
1987, with a 1-year history of postnasal dis- 
charge and right nasal obstruction. No pain 
or epistaxis were reported. During physical 
examination, she was found to have a polyp- 
oid mass, surrounded by purulent exudate, 
in the superior-posterior aspect of the right 
nostril. Indirect nasopharyngoscopy re- 
vealed that the mass was protruding into the 
nasopharynx. 

Results of laboratory tests were normal. 
The computed tomographic (CT) scan of the 
paranasal sinuses showed diffuse opacifica- 
tion of the right anterior and posterior eth- 
moid sinuses and of the right sphenoid sinus. 

After the diagnosis of right-sided chronic 
polypoid sinusitis was made, the patient was 
scheduled for right-sided intranasal polypec- 
tomy, ethmoidectomy, and sphenoidectomy 
on June 6, 1987. During surgery, there was 
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extensive bleeding after excising part of the 
polypoid mass. The procedure was terminat- 
ed, and the nose was packed to stop the 
bleeding. The physicians awaited the results 
of the histologic examination before deter- 
mining a subsequent course ef treatment. A 
diagnosis of malignant schwannoma was 
made by the Vanderbilt pathology group, 
after which the patient was referred to the 
Otolaryngology Consultants of Memphis 
(Tenn). 

Our CT scans of the paranesal sinuses dis- 
closed a destructive mass im the right eth- 
moid and sphenoid sinuses, eonsistent with 
the findings for a malignant tumor. The mass 
was associated with bone destruction, partic- 
ularly of the planium sphenoidale in the medi- 
al wall of the right orbit (Fig 1). Magnetic 
resonance imaging confirmed bony destruc- 
tion by a malignant mass in the right posteri- 
or ethmoid and sphenoid sinuses (Fig 2). 

Four-vessel carotid angiography showed a 
hypervascular tumor involving the right eth- 
moid sinus and nasal cavity. A chest roent- 
genogram was negative, except for a large 
superior mediastinal soft-tissue mass, which 
displaced the trachea posteriorly. This was a 
previously diagnosed thyroid goiter. 

On June 2, 1987, a right-sided extended 
lateral rhinotomy was performed, removing 
the tumor from the nose and sinuses. Liga- 
tion of the right internal maxillary artery 
was also performed. The operative findings 
revealed a polypoid vascular tumor that in- 
volved the right ethmoid and sphenoid sinus- 
es. The involved lamina papyracea was sub- 
totally removed. A dehiseence of the 
posterior sphenoid wall was noticed, and al- 
though the frontal sinus was free of tumor, 
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Fig 1.—Left, Coronal computed tomographic scan of the sinuses showing the tumor (T) filling the right ethmoid 


and sphenoid sinuses and the nasal cavity. Right, Coronal com 


the tumor (T) and the involvement of the lamina papyracea (arrow). 


the floor was partially excised to obtain an 
appropriate tumor margin. Analysis of the 
excised tissue confirmed the diagnosis of a 
malignant schwannoma. 

Despite internal maxillary artery ligation, 
excessive bleeding occurred. Hemostasis 
was achieved by ligation and electrocautery. 
After an uncomplicated postoperative 
course, the patient was discharged 7 days 
after surgery. 

A CT scan of the sinuses performed 3 days 
after surgery demonstrated a soft-tissue 
density in the right sphenoid, ethmoid, and 
maxillary sinuses, with involvement of the 
right nasal passage. It was difficult to deter- 
mine whether this represented persistent tu- 
mor or a reactive tissue anomaly. After CT 
scans helped us to determine that that tumor 
remained in the sphenoid region, the patient 
was referred for adjuvant radiotherapy. 

The patient received a total radiation dose 
of 64.8 Gy. Six weeks after radiotherapy end- 
ed, another sinus endoscopic examination 
was performed. No tumor could be detected. 


However, a biopsy disclosed recurrent or 
residual tumor, and the patient was referred 
for implant radiation therapy. 

Under direct vision, using a nasal endo- 
Scope, an iridium afterload catheter was 
placed in the involved right sphenoid-eth- 
moid region. The implant contained 10 seeds 
of iridium, each of which delivered 4.75 MCi. 
The implant was left in plaee for 42.5 hours. 
delivering a total dose of 25.5 Gy at a dis- 
tance of 1 cm and 42.5 Gy at 6 mm from the 
iridium ribbon. 

The patient has been followed up closely 
and remains free of symptoms almost 3 years 
after therapy. 


COMMENT 


First described in 1908 by Virchow, 
schwannomas are nerve sheath tumors 
that develop from the Schwann’s cells 
that are derived from neuroecto- 
derm.™ Batsakis,> and Masson? who 
proposed the schwannian origin of 
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puted tomographic scan of the sinuses showing 


nerve sheath tumors, was later sup- 
ported by the studies of Stout,’ Del 
Rio-Hortega,’ and Fisher and Vu- 
zenski." 

Part of the difficulty in classifying 
and reporting nerve sheath tumors has 
been the vacillating nomenclature. Be- 
nign schwannomas have been called 
neurilemomas, neurolemomas, neuri- 
nomas, and peripheral fibroblastomas.’ 
Malignant schwannomas have also 
been known as malignant neurilemo- 
mas, malignant neurinomas, malignant 
nerve sheath tumors, neurogenic tu- 
mors, neurogenic sarcomas, and neu- 
rofibrosarcomas. ' 

Primary Schwann’s cell tumors aris- 
ing in the nasal cavity and paranasal 
sinuses occur infrequently. '*" Only 4% 
of the nerve sheath tumors deve loping 
in the head and neck region occur in 
the paranasal sinuses.’ Conley and 
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Fig 2.—Magnetic resonance imaging scan of the sinuses. Left, Axial view showing the tumor (T). Right, Coronal view. 


Janecka, in a study of 90 patients with 
schwannomas of the head and neck 
region, found only eight patients with 
tumors involving the upper respira- 
tory passages. 

The origin of schwannomas of the 
nasal and paranasal sinuses is pre- 
sumec to be the sheath of the ophthal- 
mic and maxillary branches of the tri- 
geminal nerve and autonomic ganglia.‘ 
The olfactory nerve contains no 
Schwann’s cells.” However, demon- 
strating the nerve origin is frequently 
impossible in these cases. 

In descending erder of frequency, 
the sites for schwannomas of the nasal 
and paranasal cavities are the nasal- 
ethmeid and maxillary area, intranasal 
area, sphenoid sinus, and frontal si- 
nus.” ~ Involvement of multiple sinuses 
B not uncommon. Age, sex, and race 
have no predictive value.*” 

The clinical presentation of a nasal 
er paranasal schwannoma is indistin- 
guishable from any other tumor in this 
region. The signs and symptoms usual- 
ly depend on the location and size of 
the tumor. Nasal obstruction, epistax- 
is, mucopurulent rhinorrhea, hypos- 
mia, localized facial swelling, or pain, 
and proptosis cam be caused by the 
tumor. Epistaxis is usually associated 
with ethmoid and nasal fossa involve- 
ment, and pain is usually experienced 


with maxillary sinus tumors.*” During 
the growth of sphenoid sinus tumors, 
third, fourth, or sixth cranial nerve 
palsies may develop.’ Nonspecific clini- 
cal manifestations are produced by tu- 
mor necrosis or by impingement of the 
tumor mass. 

The differential diagnosis of schwan- 
nomas of the nasal and paranasal 
sinuses includes mucoceles, gliomas, 
papillomas, esthesioneuroblastomas, 
sarcomas, carcinomas, and lympho- 
mas.’ The diagnosis can only be made 
by examination of biopsy specimens of 
tissue. The biopsy is frequently com- 
plicated by severe bleeding because of 
the extensive vascularization of most 
schwannomas, and the histologic diag- 
nosis of schwannomas can be challeng- 
ing. The pathologist must differentiate 
schwannoma from neurofibroma, fibro- 
matosis, fibrosareoma, fibrous histio- 
cytoma, fibrous dysplasia, ossifying fi- 
broma, and osteosarcoma. 

Benign schwannomas are solitary, 
encapsulated masses that are attached 
to or surrounded by their presumed 
nerve of origin.’ Histologically, they 
are characterized by organized cellular 
areas (Antoni A) and disorganized ar- 
eas (Antoni B) in which myxoid or 
degenerative changes are often detect- 
ed.* 

Malignant schwannomas are highly 
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cellular, with significant epithelioid el- 
ements.’ They are usually composed of 
numerous, closely packed, spindle- 
shaped cells thet exhibit moderate or 
marked mitotic activity. Nuclear pali- 
sading may also be seen. Rhabdomyo- 
sarcomatous, chondrosarcomatous, 
melanocytic, or epithelioid differentia- 
tion may be pronounced. Malignant 
schwannomas are highly aggressive 
tumors that can infiltrate locally, and 
they have a high recurrence rate. Me- 
tastasis occurs commonly to the lungs 
and rarely to the regional lymph 
nodes.” 

The prognosis is usually poor for 
malignant schwannoma. In a study of 
15 patients with malignant schwanno- 
mas during an 18-year period, White” 
found that nine died within the first 20 
months. Death is caused by direct in- 
tracranial invasion or pulmonary 
metastasis. 

Malignant schwannomas are rare. In 
a review of 152 patients with benign 
and malignant neurilemomas of the 
head and neck, Kragh and colleagues” 
found that only four of the tumors 
were malignant (2.6%). None of the 
malignant tumors arose in the parana- 
sal sinuses. In reviewing patient re- 
cords from a 70-year period, Perzin 
and associates’ retrieved only four ma- 
lignant schwannomas. 
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Advising a high index of suspicion 
for such a rare phenomenon cannot 
help the average physician. Instead, 
we recommend careful preoperative 
assessment for any tumor of the nose 
and paranasal sinuses. 

High-resolution CT with an intrave- 
nously administered contrast agent is 
the best diagnostic modality for identi- 
fying the location and extent of in- 
traorbital, intracranial, or soft-tissue 
involvement. Computed tomography 
delineates an image of the soft-tissue 
tumor and simultaneously outlines the 
skeletal margins well enough to rule 
out invasion.’ Schwannomas usually 
demonstrate a mottled central lucency 
and peripheral intensification on con- 
trast-enhanced CT scans. The hetero- 
geneous appearance is ascribed to ar- 
eas of neovascularity or increased 
vascularity with adjacent nonenhanc- 
ing cystic or necrotic regions.’ 

Magnetic resonance imaging may be 
superior in defining soft-tissue tumors, 
but contrast-enhanced CT can better 
define intracranial invasion. However, 
because benign schwannomas can 
erode bone by pressure, bony erosion 
is not a criterion for malignancy, and, 
as our experience with magnetic reso- 
nance imaging increases, it may be- 
come the preferred modality for identi- 
fying these tumors. With either 
approach, the diagnosis must be con- 
firmed by histologic examination of a 
tissue specimen. 

Radical surgical resection is consid- 
ered the treatment of choice for malig- 
nant schwannomas.’” For nasal and 
paranasal sinus tumors, the approach 
is through a lateral rhinotomy incision 
with external ethmoidectomy. This al- 
lows excellent visualization of the sin- 
onasal region. However, en bloc resec- 
tion is often impossible, and fractional 
excision is common. Large sphenoid 


lesions may require a stage procedure, 
such as extradural craniotomy and lat- 
eral rhinotomy.' 

In treating benign schwannomas, 
functional and cosmetic considerations 
should be taken into account, but they 
require careful attention because they 
usually impinge on critical structures. 
Treatment of benign tumors is often 
limited to debulking and to close fol- 
low-up, but surgical excision is encour- 
aged if anatomic structures can be 
preserved. 

Schwannomas were formally consid- 
ered to be radioresistant.’ This mistak- 
en premise was probably due to the 
lower maximal tumor doses possible 
using only orthovoltage equipment and 
to the protracted regression seen after 
irradiation of certain neural tumors. In 
our case, radiotherapy and radon seed 
implants provided good adjuvant ther- 
apy. Although some malignant tissue 
remained after surgery, the disease 
has been well controlled for almost 3 
years. We believe that radiotherapy, 
with or without radon seed implants, 
should be considered in the treatment 
of all such tumors, and we encourage 
further studies in this field. 

Sinus endoscopy offers a dependable 
diagnostic and therapeutic tool for si- 
nus tumors. By using sinus endoscopy, 
we precisely positioned the iridium im- 
plant, thus increasing its efficacy. En- 
doscopy also allowed us to obtain a 
tissue biopsy and to closely follow-up 
the patient’s recovery. 
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Editorial Footnote 


The strength of this article is the 
presentation of a surgical option that 
was successful in managing this partic- 
ular patient. External radiation and 
radon seed implantation were em- 
ployed as a supplement to surgical 
excision through a lateral rhinotomy 
approach. The argument could be 
made that a skull-base approach from 
inferolaterally offers certain advan- 
tages in terms of visualization, access, 
and vascular control. In any event, we 
congratulate the authors for their suc- 
cess and for sharing their observations 


with us. 
BYRON J. BAILEY, MD 
Galveston, Tex 
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Carcinoma of the Larynx 


Changing Incicence in Women 


DamiamP. DeRienzo; & Donald Greenberg, MD; Armando E. Fraire, MD 


® Laryngeal carcinoma has classically 
been considered a disease of men with a 
history of tobacco and alcohol abuse. Sub- 
stantial increases in the incidence of laryn- 
gea! carcinoma have occurred among both 
men and women from 1947 through 1984. In 
men, the incidence has increased from 5.6 
to 9.0 per 100 000 population and in women, 
from 0.5 to 1.5 per 100000 population. We 
recently encounterec three consecutive 
cases of laryngeal carcinoma in women at 
the Ben Taub General Hospital, Houston, 
Tex, diagnosed and treated over a 3-month 
period. Each woman had a long history of 
cigarette smoking, and two also had a histo- 
ry of alcohol abuse. These consecutive pre- 
sentations of laryngeal carcinomas in wom- 
en prompted us to examine our Cancer 
Registry Files from 1359 through 1973 and 
1974 through 1988. Cver these two 15-year 
periods, the male-to-female ratio declined 
from 56:1 to 4.5:1, reflecting a greater inci- 
dence among women. 

(Arch Otolaryngol Head Neck Surg. 1991; 
1117:681-684) 


i 1960, carcinoma of the larynx, in 
the United States, accounted for 
approximately 1% to 2% of all cancers 
in men and only 0.14% of cancers in 
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women, with a male-to-female ratio of 
11:1.‘ In more recent years, however, 
the male-to-female ratio has decreased 
remarkably to 5:1. Previous investiga- 
tions” have identified the two major 
risk factors for laryngeal carcinoma, 
ie, tobacco and alcohol consumption. A 
number of other risk factors have also 
been suggested (ie, wood dust, metal 
dust, mustard gas, hair dyes, asbestos, 
and nickel), occurring in such occupa- 
tions as machinists, bartenders, farm- 
ers, masons, and metal grinders, as 
well as in industries related to the 
manufacture of rubber products and 
transportation equipment.” The ef- 
fects of these latter associated risk 
factors, together with smoking and 
alcohol, are probably additive, and 
they should also be considered. Over 
the past decades, smoking and alcohol 
consumption have both increased re- 
markably among the female gender, 
and it should be no surprise that we 
now report consecutive cases of laryn- 
geal carcinoma in women, diagnosed 
and treated within a period of only 3 
months, in 1989. 


REPORT OF CASES 


CASE 1.— A 36-year-old black woman pre- 
sented with a 1-monczh history of shortness of 
breath, hoarseness, lateral neck swelling, 
and an 18-kg weight loss over the previous 
year. She had a 20-pack-year history of ciga- 
rette smoking and had consumed alcohol, 
heavily, for the last 10 years. Physical exami- 
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nation revealed bilateral, firm, anterior cer- 
vical lymph nodes. An otolaryngologic ex- 
amination revealed a large, 2- to 3-cm 
exophytic mass, involving the left side of the 
epiglottis, with extension to the left and right 
false cords, almost totally obstructing the 
glottis. Cytologic findings in a sputum sam- 
ple were negative for acid-fast bacilli. A biop- 
sy specimen.of the epiglottie mass disclosed a 
well-differentiated squamous cell carcinoma. 
She was treated with 6000 cGy directed to 
the larynx and neck, and 6 weeks later, she 
underwent a total laryngectomy with bilat- 
eral neck dissection. 

The resected larynx showed a 
3X 1.5 1-cm exephytic, firm, gray-white 
mass, primarily involving the left side of the 
epiglottis, with extension to the left piriform 
sinus, epigiottic fold, left and right false 
cords, posterior commissure, and lateral as- 
pect of the left hypopharynx. The surgical 
margins were free of tumor. The left neck 
dissection eontained a 4 x 4 x 2.5-em ill-de- 
fined, firm, off-white mass, surrounding the 
middle portion of the sternocleidomastoid 
muscle and internal jugular vein. Microscopi- 
cally, the tumor was a well-differentiated 
squamous e¢ell carcinoma that extended to, 
but did not invade, the thyroid cartilage. 
Two of 22 cervical lymph nodes were positive 
for tumor, both loeated in the inferior-anteri- 
or region. No metastases were found in 15 
lymph nodes from the right-sided neck dis- 
section. The surgical margins were free of 
tumor. No further therapy was deemed nec- 
essary, and the patient was discharged 2 
weeks after surgery. 

CASE 2.—A 54-year-old black woman pre- 
sented with a 3-month history of right-sided 
otalgia, dysphagia, hoarseness, and blood- 
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1/36 Housewife 


Housewife 






Secretary 


tinged sputum of 2 days’ duration. She had a 
50-pack-year history of cigarette smoking, 
along with alcoholism. A barium swallow re- 
vealed a 2 x 2-cm ulcerated lesion of the right 
epiglottis, extending into the vallecula. A bi- 
opsy specimen of the mass disclosed a moder- 
ately differentiated squamous cell carcino- 
ma. The patient underwent total 
laryngectomy and partial pharyngectomy 
with a modified right-sided radical neck 
dissection. 

On opening the laryngectomy specimen, a 
2.5*2.4x1.5-cm firm, poorly circum- 
scribed, light-gray, ulcerated lesion with 
heaped-up margins was found in the right 
supraglottic region. The tumor involved the 
right true vocal cord to within 0.5 cm of the 
arytenoid cartilage, with extension onto the 
aryepiglottic fold. Along the right lateral as- 
pect, there was extension of the tumor 
through the epiglottis. The lymph nodes and 
submandibular gland from the modified neck 
dissection were uninvolved. Microscopically, 
the tumor was a moderately differentiated 
squamous cell carcinoma, involving the epi- 
glottis and right vallecula and the base of the 
tongue, as well as the right false cord and 
aryepiglottic fold, with minimal extension 
into the right piriform sinus. There was also 
focal invasion of the thyroid cartilage. Two of 
41 cervical lymph nodes revealed metastatic 
carcinoma; one from the posterior-superior 
cervical area and one from the posterior-infe- 
rior region. The submandibular gland and 
the surgical margins were free of tumor. The 
patient was discharged. She did not return, 
as scheduled, for postoperative irradiation 
and was not available for follow-up. 

CASE 3.—A 55-year-old white woman pre- 
sented with a 3-week history of sore throat, 
hoarseness, and hemoptysis. She had a 
40—pack-year history of cigarette smoking, 
and drank two six-packs of beer each week. A 
tumor mass was seen on the left vocal cord. 
Laryngoscopy showed a 1.5x1.5-em exo- 
phytic mass on the laryngeal surface of the 
epiglottis, extending three quarters of the 
way along the left aryepiglottic fold. The 
mass also involved the left false cord, but 





Table 1.—Social and Occupational History: Laryngeal Carcinoma in Women 
Patient No./ Smoking Alcohol Residence / Pathologic 
Age, y Occupation Cigarettes, pack-year Consumption Duration, y Findings 


20 10 y, 6 beers/d 


1-2 times/y 








25 y, 12 beers/wk 


30+ 


spared the left ventricle, vocal cord, and an- 
terior commissure.A biopsy specimen of the 
mass disclosed squamous cell carcinoma. The 
patient underwent total laryngectomy and 
en bloc left-sided radical neck dissection. 

The total laryngectomy specimen dis- 
closed a 1.4 x 1 x 0.5-em raised, firm, multi- 
nodular tumor of the left inferior portion of 
the epiglottis, extending over 70% to 80% of 
the left aryepiglottic fold and also involving 
the anterior commissure and anterior por- 
tion of the left false cord. The surgical mar- 
gins were free of tumor. Microscopically, the 
tumor was a well-differentiated squamous 
cell carcinoma that extended from the left 
side of the epiglottis to the left false cord and 
anterior commissure. Several random sec- 
tions of the grossly normal laryngeal mucosa 
showed foci of dysplasia, ranging from mild 
to moderate, as well as carcinoma in situ. 
Mild-to-moderate dysplasia was also identi- 
fied in the laryngeal mucosa in the distal 
surgical margin. Of 15 cervical lymph nodes, 
one in the superior-posterior portion of the 
neck dissection contained metastatic squa- 
mous cell carcinoma. The patient was dis- 
charged and scheduled for radiation treat- 
ment of the laryngeal and left supraclavicular 
regions. 

RESULTS 

The average age of the three women 
was 48 years, ranging from 36 to 55 
years. Their social, occupational, and 
residential histories are summarized in 
Table 1. Two women had well-differen- 
tiated squamous cell carcinoma, and 
the third woman had moderately dif- 
ferentiated squamous cell carcinoma. 
The consecutive presentation of three 
cases of laryngeal carcinoma in women 
over a short period prompted us to 


review the Cancer Registry files to 


determine our historical male-to-fe- 
male ratios. This registry, begun in 
1959, identified 300 patients (249 men 
and 51 women) with laryngeal carcino- 
ma, from 1959 through 1988. The over- 
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Houston, Tex; 50+ 


Houston, Tex; 20+ 
New Orleans, La; 


Squamous cancer; 2/22 
positive cervical lymph nodes 


. Squamous cancer; 2/41 posi- 
tive cervical lymph nodes 


Squamous cancer; multiple 
foci; mild dysplasia to carci- 
noma in situ throughout mu- 
cosa; 1/15 positwe cervical 

lymph nodes 
















all male-to-female ratio for this 36-year 
period was 4.8:1. Table 2 shows the 
decline in the male-to-female ratios 
between the two 15-year periods: 1959 
through 1973 and 1974 through 1988. 
Statistical analysis for differences be- 
tween the male-to-female ratio for the 
two 15-year periods was carried out by 
means of Pearson’s x” methed.” 


COMMENT 


Laryngeal carcinoma aecounts for 
approximately 1.5% of all earcinomas, 
occurring in an estimated one of every 
74 persons in the United States.° Sub- 
stantial increases of laryngeal carcino- 


ma have occurred among men and 


women in the United States from 1947 
through 1984." In men, the incidence 
increased from 5.6 to 9.0 per 100 000 
population and in women, from 0.5 to 
1.5 per 100000 population. Although 
the incidence rates are considerably 
lower among women, the increase in 
incidence among women has been pro- 
portionally greater than that among 
men (Fig 1). Although the overall inci- 
dence of laryngeal cancer is low, it has 
in common with other cancers of the 
head and neck a strong etiolegic link to 
environmental factors. Thus, it is pre- 
ventable and’ it is a target for cancer 
control programs. 

In the 1960s, evidence for a causal 
association between tobacce smoking 
and cancer of the larynx disclosed the 
same cause-and-effect relationship as 
between lung cancer and smoking. Nu- 
merous additional studies” have, since 
then, reaffirmed this, for only 4% of 
patients with laryngeal cancer are non- 
smokers. The relative risk for smokers 
has been calculated to be 40 times 
greater than that for nonsmokers.’ 
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Table 2.—Laryrgea! Carcinoma: Male-to-Female Ratios in Ben Taub General Hospital, 
1959-1988 


Male/Female 
o aaaea amm 
Ratio 


Exsmokers and smokers of filtered cig- 
arettes have been shown to have a 
decreased, but still significant, risk of 
laryngeal, as well as lung, cancer.” In 
the 1960s, the reported male-to-female 
ratio ef laryngeal carcinoma in the 
United States was 11:1.’ Presently, 
this ratio has decreased to 5:1. In our 
review, we also observed a decline of 
the male-to-female ratio when compar- 
ing data from two 15-year periods, as 
shown in Table 2. However, this de- 
eine did not reach a level of statistical 
significance (x =0.421, P=.516), sug- 
gesting that in our patient population, 
steepest decreases of male-to-female 
ratios may have taken place prior to 
1959; the year in which our study of 
male-to-female ratios was begun. This 
cecline in the male-to-female ratio for 
cancer of the larynx appears to be 
consistent with the increase in the 
number of smeking women, which be- 
gan during Werld War II. Since 1960, 
however, there has been a decreasing 
everail trend in smoking in the United 
States.” This decrease in cigarette con- 
sumption, however, has been primari- 
y a result øf decline in adult male 
smokers (from 51% in 1965 to 34% in 
1982). In contrast, the smoking rate 
among women during the same period 
has decreased from only 33% to 29% 
and has remained steady since 1978” 
(Fig 2). Presently, more men (34.1%) 
in the United States are current smok- 


Male/Female 
| rr N, 
Ratio 


1979 
1980 
1981 





ers compared with women (29.1%); 
however, among young persons (18 to 
24 years old), there is no significant 
difference between men and women 
who smoke. It is speculated that be- 
cause of the relative shifts in the rate 
of smoking between men and women, 
the rate of cancer of the lung and 
larynx in women may equal or even 
exceed the rate in men in a few more 
decades. Women do tend to smoke 
filter cigarettes (lower in tobacco tar) 
more frequently, which may slow this 
rate of conveyance to equality in inci- 
dence of respiratory cancers." 

The other causative factor for laryn- 
geal cancer is alcohol ingestion. Al- 
though taken alone, the relationship of 
alcohol ingestion with laryngeal cancer 
is weaker than that of smoking, the 
potentiation, or synergism, of the two 
factors combined has been reported on 
numerous occasions.*"**” The relative 
risk of developing laryngeal cancer 
from alcohol consumption of approxi- 
mately 6 beers per day is three times 
that of nondrinkers.” Relative risks 
associated with heavy drinking and 
heavy smoking combined have been 
reported to be at least 50% greater 
than would be expected from only ad- 
ditive effects of these two factors. 
Thus, tobacco smoke exerts an initiat- 
ing (or primary) carcinogenic effect on 
the laryngeal epithelium, even without 
the promotion (or cocarcinogenic) alco- 
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Fig 1.— Age-adjusted incidence trends for carci- 
noma of the larynx among white men andwomen 
in the United States, 1947 through 1984. Data 
are derived from five geographical areas (Atlan- 
ta [Ga], Detroit [Mich], San Francisco-Oakland 
[Calif], lowa, and Connecticut) (from Devesa et 
al''), 


Percent Smokers 


1966 1970 1974 1978 1982 


Fig 2.—Cigarette smoking trends among adult 
men and women im the United States, 1966 
through 1982 (from Remingtan et al'2). 


hol. One explanation proposed for the 
finding that heavy drinking in the 
presence of tobacco smoking signifi- 
cantly changes the risk of cancer of the 
larynx, especially in the supraglottic 
region, is that alcohol may serve as a 
solvent for tobacco carcinogens.** This 
has been suggested by experiments 
that showed enhanced carcinogenic ef- 
fects of benzpyrene on the esophagus 
of mice when eombined with alcohol. 
Other theories have considered the 
nutritional deficiencies simultaneously 
occurring with prolonged alcohol in- 
take, such as won and riboflavin defi- 
ciencies, and the possible damaging 
effects on upper alimentary tract mu- 
cosal enzyme activity of alcoholics.’ 
Similarly, one study of 374 male pa- 
tients with cancer of the larynx found 
that male individuals ingesting low 
amounts of vitamins A and C had 
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approximately twice the risk of those 
ingesting large amounts, even after 
controlling for smoking and drinking.” 

Of particular interest in our geo- 
graphical area are the high rates of 
respiratory cancer in industrialized ar- 
eas along the Texas Gulf Coast.’ Sev- 
eral studies of laryngeal carcinoma 
have identified a number of plausible 
occupational risk factors. A recent 
such study’ of 183 subjects from the 
Texas Gulf Coast, who had squamous 
cell carcinoma of the larynx controlled 
for the potential confounding effects of 
cigarette smoking and alcohol con- 
sumption, showed a significantly ele- 
vated risk for employees in the public 
services industry (transportation, com- 
munication, utilities, and sanitary ser- 
vices), for those exposed to paint and 
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larynx: a second look. Cancer. 1976;38:1591-1601. 

3. Moore C. Cigarette smoking and cancer of the 
mouth, pharynx and larynx. JAMA. 1971:218:553- 
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4. Moore C. Smoking and cancer of the mouth, 
pharynx and larynx. JAMA. 1965 191:104-110. 

5. Schottenfeld D, Gantt RC, Wynder EL. The 
role of alcohol and tobacco in multiple primary can- 
cers of the upper digestive system, larynx and lung: 
a prospective study. Prev Med. 1974;3:277-293. 
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diesel or gasoline fumes, and for those 
in metal fabricating, construction, and 
maintenance occupatiens. Elevated 
risks of borderline significance were 
also present in woodworker/furniture 
makers and asbestos workers. Al- 
though there are no data on the abso- 
lute risks of secondary exposure to 
these various secondary risk factors, 
such a possibility cannot be ignored 
and should be investigated further. 

In conclusion, review of data from 
our institution has shown a decline in 
the male-to-female ratio over the two 
15-year periods, 1959 through 1973 and 
1974 through 1988. This decline in 
male-to-female ratios signifies a great- 
er incidence and proportion of laryn- 
geal carcinomas that occur in women. 
Our review of the medical literature 
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shows unquestionable evidence of the 
carcinogenic effects of smoking and/or 
alcohol consumption. There should be 
an increased awareness that laryngeal 
carcinoma is no longer a disease pri- 
marily affecting men and that early 
detection and treatment can greatly 
increase the 5-year survival rate in 
women. More importantly, emphasis 
on preventive measures could greatly 
reduce the incidence and virtually 
eliminate the occurrence of laryngeal 
carcinoma in both men and women. 
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Letters to the Editor 


Esophagography and 
Esophagoscopy 


To the Editor.—Wefeel that we must 
respond to the artic.e on “Esophagog- 
raphy and Esophagoscopy” by Nino- 
Murcia et al,' that appeared in the Au- 
gust 1990 issue of the ARCHIVES, with 
an entinely different point of view. 

We conducted a 3ingle-institution 
retrospective study so determine the 
incidence and time of appearance of 
additional primary esophageal malig- 
nancy ima large series (790 patients) of 
patients with index primary head and 
neck cancers. In adcition, a smaller 
prospective study (268 patients) was 
carried out to determine the optimum 
diagnostic approach <o this problem. 
In our prospective study, 268 patients 
underwent esophagography followed 
by esophagoscopy as part of their ini- 
tial diagnostic evaluation. 

Our incidence of simultaneous 
esophageal malignancies was more or 
less in agreement with the authors’ 
and with the findings ef others—0.8% 
in our retrospective stady and 1.9% in 
our prospective study. However, four 
of five esophageal cancers found at en- 
doscopy in our prospective study were 
not detected by esophagography. 

Although the probability that a si- 
multaneous esophagea cancer exists 
is low, its effect on survival is devas- 
tating. We are unwilling to “write off” 
one or two out of every 100 head and 
neck cancer patients by waiting until 
their asymptomatic, simultaneous can- 
cers become large enouzh to produce 
symptoms and condema them to al- 
most certain death. Detection of these 
lesions at the time of initial evaluation 
would give these patients a better 
chance of survival, and would spare 
some of them a large, mutilating, and 
futile resection of the index primary. 

_ The statement that a decision not to 
screen for simultaneous esophageal 
carcinoma is “consistent with an ap- 
propriate standard of pacient care” is 
particularly distressing Citing an 
“appropriate standard of eare” implies 
a degree of professional cansensus that 
simply does not exist. It also sends an 
unfortunate signal to insurance carri- 
ers, Health Maintenance @rganization 
administrators, and other cost cutters 
who are far more interested in “the 
bottom line” than in good patient care. 


On the basis of our own studies, and 
a review of the literature, we continue 
to believe our previously published 
conclusion that “the barium swallow 
esophogram is not reliable in the de- 
tection of small, asymptomatic esoph- 
ageal neoplasms. It should always be 
followed by esophagoscopy as part of 
the initial diagnostic evaluation of all 
head and neck cancer patients.” 
ROBERT J. TOOHILL, MD 
THOMAS W. GROSSMAN, MD 
Milwaukee, Wis 


1. Nino-Murcia M, Vincent ME, Vaughan C, et 
al. Esophagography and esophagoscopy: compar- 
ison in the examination of patients with head and 
neck carcinoma. Arch Otolaryngol Head Neck 
Surg. 1990;116:917-919. 

2. Grossman TW. The incidence and diagnosis 
of secondary esophageal carcinoma in the head 
and neck cancer patient. Laryngoscope. 1989-90: 
1052-1056. 


In Reply.—I would like to respond to 
the letter sent to you by Drs Toohill 
and Grossman, regarding the article 
on “Esophagography and Esopha- 
goscopy’”' that appeared in the August 
1990 issue of the ARCHIVES. 

The purpose of our study was to de- 
termine whether esophagoscopy and 
esophagography were necessary in pa- 
tients with primary head and neck 
cancers. Our results showed that these 
two examinations are essentially com- 
plementary in patients with squamous 
cell cancers of the head and neck be- 
fore treatment; esophagography alone 
is useful in patients in whom esopha- 
goscopy cannot be performed, and, in- 
deed, there were some patients in our 
study for whom that was certainly 
true. 

The prevalence of simultaneous eso- 
phageal cancer is defined as the pro- 
portion of patients with head and neck 
cancer who also have cancer of the 
esophagus. We found this figure to be 
0.7%, which is in agreement with that 
reported by Grossman? and others. 

Our study made no attempt to de- 
termine the incidence of cancer of the 
esophagus, defined as the number of 
new cases of cancer of the esophagus 
per annum in the general population. 
This is an entirely different subject. 

Our study was not designed to de- 
termine if this very special group of 
patients should be screened or not for 
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simultaneous cancer of the esophagus. 

However, one of the reviewers of our 
article asked for a revision, suggesting 
that both esophagography and esoph- 
agoscopy are not required in patients 
with head and neck cancer; the reason 
this reviewer gave for this request was 
that he or she would not like our study 
used in litigation to mandate a stan- 
dard of care that has not been univer- 
sally accepted. Thus far such studies 
have yielded relatively few numbers of 
simultaneous cancers; this being the 
case, the reviewer’s position was that 
we should allow some flexibility in the 
standard of care. 

Drs Toohill and Grossman share 
this reviewer’s concern in their think- 
ing about litigation. 

Because of the question this re- 
viewer raised, we decided to consult an 
expert in decision analysis, Paul 
Chang, MD, MS.’ After reviewing our 
data, he pointed out that. because of 
the low prior (pretest) probability of 
esophageal cancer in patients with 
primary head and neck cancer, the de- 
cision to screen preoperatively could 
safely be left to the surgeon, thereby 
allowing for some flexibility in the 
standard of care. 

What would be the mest obvious 
help in this situation is a good pro- 
spective controlled study ina large se- 
ries of patients to see how routine 
screening in patients with head and 
neck cancer affects the outcome. In- 
deed, it would be interesting to know 
the eventual outcome of the five simul- 
taneous esophageal cancers Gross- 
man’ discovered in his prospective 
study. Until more of the outcome is 
known, we stand by our decision that 
the decision as to whether or not to 
screen patients with head and neck 
cancer for a simultaneous esophageal 
cancer should be left to the surgeon. 

MATILDE NINO-Murcia, MD 
Palo Alto, Calif 
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PATHOLOGIC QUIZ CASE 1 


Susan E. Dozier, MD; Catherine C. Newman; Dayna G. Diven, MD; Stephen K. Tyring, MD, PhD, Galveston, Tex 


A 59-year-old Hispanic woman pre- 
sented with a 3-year history of recur- 
ring ulcerations over her mouth and 
tongue and occasionally on her vaginal 
and nasal mucosa. The ulcers were de- 
scribed as painful and slow to heal, 
with frequent development of new ul- 
cerations. Before presenting to the 
dermatology clinic at the University of 
Texas Medical Branch, Galveston, the 
patient had been treated first with a 
short course of methylprednisolone, 
with some healing of the oral ulcers, 
and second with colchicine for 2 years, 
with no improvement in healing or de- 
crease in the incidence of new lesions. 
The patient denied any complaints of 


A 23-year-old Oriental man pre- 
sented with a 5-cm hairless, verrucous 
lesion over the occipital portion of his 
scalp. The lesion had been present 


fever, gastrointestinal symptoms, vis- 
ual changes, or neurologic symptoms. 
Nikolsky’s sign was absent on initial 
presentation of the lesions. The oph- 
thalmologic examinatien performed at 
that time revealed no ocular changes. 
An autoimmune panel performed 6 
months after the onset of the patient’s 
lesions showed no evidence of anti- 
DNA, anti-Smith, anti-ribonucleopro- 
tein, antinuclear, or rheumatoid anti- 
gen antibodies. A rapid plasma reagin 
test was negative, and the Wintrobe 
erythrocyte sedimentation rate was 52 
mm/h (normal, 0 to 20 mm/h). 
Examination of the mouth showed 
oral ulcerations of approximately 0.5 


PATHOLOGIC QUIZ CASE 2 
Michael A, Marsh, MD, Houston, Tex 


since early childhood and seemed to be 
gradually enlarging (Fig 1). The his- 
tory and appearance of the lesion 
strongly suggested the diagnosis. The 
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to 3.0 cm in diameter scattered over 
the hard and soft palates and the buc- 
cal and lingual mucosa (Fig 1). The le- 
sions varied in appearance from 
erythematous erosions to ulcerated le- 
sions with yellowish-gray bases and 
sharply defined borders. The nasal mu- 
cosa showed crusting and superficial 
ulcerations. Ulcerations with overly- 
ing gray membranes were also seen in 
the labia minora and distal vaginal 
vault. A punch biopsy specimen was 
obtained from the left buccal mucosa 
and is shown in Fig 2. A second biopsy 
specimen was submitted for direct im- 
munofluorescence (IF) (Fig 3). 
What is your diagnosis? 


lesion was excised and pathologic re- 
view confirmed the clinical impression 
(Figs 2 and 3). 

What is your diagnosis? 
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Figure 1. 


PATHOLOGIC QUIZ CASE 2 


Figure 1. Figure 2. 
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Figure 2. 


Figure 3. 





Figure 3. 
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Pathologic Diagnosis: Pemphigus 
vulgaris (PV). 

The mucosal biopsy specimen that 
was obtained from a lesion on the left 
buccal surface showed the formation 
of a suprabasal acantholytic bulla. In 
the underlying dermis, there was a 
mixed inflammatory infiltrate. A bi- 
opsy specimen was obtained from per- 
ilesional skin on the left buccal mu- 
cosa; it was submitted for direct IF and 
showed marked deposits of IgG in the 
intercellular spaces of the epithelium. 

Pemphigus vulgaris is a chronic mu- 
cocutaneous bullous disease of autoim- 
mune origin. The first true case was 
reported in 1777 by Macbride, al- 
though the appellation of PV had been 
applied to a case described in 1681, 
which was probably bullous pemphi- 
goid.) Pemphigus vulgaris occurs 
mostly in the aged, with the average 
onset occurring in the sixth decade of 
live, although a few cases have been 
described in children.‘ The incidence is 
equal in males and females and occurs 
more frequently in Asian, Indian, Jap- 
anese, Jewish, and Mediterranean pop- 
ulations. 

Pemphigus vulgaris has been found 
in conjunction with other autoimmune 
diseases, including myasthenia gravis, 
and with thymoma.’ Drug-induced PV 
has been reported in conjunction with 
the use of penicillamine, ampicillin, 
penicillin, rifampin, piroxicam, and 
phenylbutazone, with penicillamine 
being the most widely implicated drug. 
Drug-induced PV usually remits with- 
out recurrence after a short course of 
corticosteroids and discontinuation of 
the implicated drug, although there 
have been reports of fatal drug-in- 
duced PV.‘ 

Pemphigus vulgaris usually pre- 
sents as flaccid bullous or erosive le- 
sions, with up to two thirds of cases 
presenting with oral lesions as the site 
of initial involvement.*’ Skin lesions 
usually follow mucosal lesions after a 
period of a few weeks to a year.’ Pem- 
phigus vulgaris restricted to mucosal 
surfaces for periods of longer than 1 
year are rarely reported in the 
literature.* Mucosal membranes in 
PV show erosive or ulcerated lesions 


Clinical and Pathologic Diagnosis 
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without the characteristic bullae, al- 
though a collarette of detached epithe- 
lium may remain surrounding the le- 
sion. Because the primary lesions of 
PV in the oral mucosa are often sub- 
jected to repeated trauma and second- 
ary infection, lesions restricted to this 
area may be suggestive of many other 
mucocutaneous diseases. The differen- 
tial diagnosis should include diseases 
such as bullous pemphigoid, cicatricial 
pemphigoid, lichen planus, systemic 
vasculitis, hand-foot-mouth disease, 
and Behcet’s syndrome. Localized dis- 
eases such as aphthous stomatitis, 
herpetic stomatitis, and contact sto- 
matitis should also be considered. Ni- 
kolsky’s sign, one of the major findings 
in cutaneous PV, is not usually seen in 
the perilesional mucosa of PV oral 
lesions.2 Diagnosis is often delayed, 
with the time from onset to diagnosis 
averaging 6.8 to 11.7 months in pa- 
tients with PV restricted to oral 
mucosa.’ 

The diagnosis of PV may be sus- 
pected on demonstration of Nikolsky’s 
sign, although this finding may be 
elicited in the scalded skin syndrome, 
adult toxic epidermal necrolysis, bul- 
lous pemphigoid, epidermolysis bul- 
losa, and erythema multiforme. The 
definite diagnosis of PV can be made by 
submission of a punch biopsy specimen 
of perilesional skin or mucosa for di- 
rect IF. Direct IF in PV demonstrates 
the deposition of antibody in the in- 
tercellular substance of epithelial 
cells. This antibody is usually IgG, al- 
though studies have reported deposi- 
tion of IgM and IgA, as well as of com- 
ponents of the classic and alternate 
pathways of the complement cascade.’ 
Direct IF, performed on perilesional 
mucosal scrapings, and indirect IF, 
using the patient’s serum and a variety 
of epithelial tissues, have shown prom- 
ise as methods of diagnosis as well. The 
incidence of false-negatives for these 
tests, however, have made them inap- 
propriate for a means of conclusive 
diagnosis.*?"° 

The introduction of steroids in the 
early 1950s revolutionized the treat- 
ment of many autoimmune diseases, 
including PV, and they continue to be 
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the mainstay of therapy.*”!! Depend- 
ing on the extent and severity of the 
disease, initial daily doses of pred- 
nisone as high as 360 mg have been 
necessary for a period of 6 to 10 weeks, 
followed by a quick taper to lower 
doses.’ Corticosteroid therapy com- 
bined with other immunosuppres- 
sants, including methotrexate, cyclo- 
phosphamide, or azathioprine, has 
produced good results as well. The se- 
rious side effects of high-dose steroids 
may be avoided by this combination 
therapy, but serial blood cell counts 
and liver enzyme levels must be mon- 
itored closely.” In relapsing patients 
who have become resistant to steroid 
treatment, cyclosporine has been ef- 
fective in inducing remission.” Gold 
salts have been used in the treatment 
of PV, with conflicting reperts of their 
effectiveness.’ 

Prior to the advent of glucocorticoid 
therapy in 1950,! PV was frequently a 
fatal disease, with death oecurring an 
average of 14 months after the appear- 
ance of the first lesions. The mortality 
has dropped dramatically since then, 
with one study reporting no disease- 
related mortalities in a series of 84 pa- 
tients since 1961." Lesions restricted 
to the mucosa have a particularly good 
prognosis, with the exception of esoph- 
ageal PV, which has been associated 
with a mortality rate of 38% despite 
treatment.” 
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Pathologie Diagnosis: Nevus seba- 
ceus of Jadassohn (NSJ). 

In 1895, Jadassoha coined the term 
Twgdriisen-Naevus (sebaceous gland 
nevus) for allesion of the leg that con- 
sisted of wel -formed sebaceous glands 
of a dispraportionately large size.’ 
Robinson! brought the term NSJ to the 
American Fterature in 1932 to de- 
scribe a localized malformation of the 
epidermis, ~_losebaceous units, and ec- 
topic apocr-ne glands. Nevus seba- 
ceous œf Jalassohn may occur as an 
isolated maormation or as part of the 
Feuerstein-“lims phakomatosis. 

The nevi Lave been noted from birth 
to the seventh decade of life. When 
three large series were combined,” it 
was observed that there is a slight 
predominance in females (54% female, 
46% male). Thelesions occurred on the 
scalp (56% 5 face (23%), retroauricu- 
lar area (11%), necx (6%), and trunk/ 
extremity M% )-? 

Mehreger and Pinkus* delineated a 
three-stagelifehistory of the NSJ. The 
nevus usualy presents at, or shortly 
after, birtL as a yellowish to pale- 
brown smosth er waxy area of alopecia 
with sharp but irregular margins. In 
the second stage, at puberty, the lesion 
becomes verrucoid and is orange-yel- 
low to dar=-brown, still with marked 
reduction of hair within the tumor 
area. Over ~hissame period, histologic 
evolution +f the sebaceous and apo- 
erine glances from a deficit malforma- 
tion to a hyperplastic one occurs in re- 
sponse to he hormonal changes dur- 

ing puberty. The epidermis, which may 
be normal or have papillomatous hy- 
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perplasia, becomes verrucoid at pu- 
berty; sebaceous glands, which are ini- 
tially small, underdeveloped lobules, 
become large and well developed; and 
apocrine glands, which are usually ab- 
sent in the younger age group, become 
more common with time. Almost all 
are hair-deficit nevi. The final stage is 
the development of secondary tumors 
of the skin within the lesion. 

Tumorous degeneration occurs in 
10% to 30% of cases, and is more likely 
to occur in older patients. Jones and 
Heyl’ also reported that 35% of pa- 
tients older than 40 years have an as- 
sociated basal cell carcinoma in the 
nevus. More than half of the develop- 
ing tumors are benign neoplasms; sy- 
ringocystadenoma papilliferum leads 
a list that also includes syringoma, 
apocrine cystadenoma, hidradenoma, 
sebaceous epithelioma, and fibroepi- 
thelioma. Malignancies also occur. The 
majority are basal cell carcinomas, 
which were reported in 21 of 150 pa- 
tients in Mehregan and Pinkus” series 
and in nine of 150 patients in Jones and 
Heyl’s’ series. Rare squamous cell, se- 
baceous, adnexal, apocrine, and ana- 
plastic carcinomas can also be found. 
These tumors were reported by Dom- 
ingo and Helwig? in nine of 997 pa- 
tients, and were not amenable to local 
excision. Sudden recent growth was 
the harbinger of malignant change in 
these patients. 

Feuerstein and Mims‘ described a 
new neurocutaneous disorder, or 
“phakomatosis,” in 1962 consisting of 
the triad of midline linear facial NSJ, 
seizures, and mental retardation. 
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fective interleukin 1 and interleakin 2 production 
in patients with pemphigus vulgaris following 
chrysotherapy. Clin Exp Immunol. 1986;62:705- 
714. 

14. Yamamoto H, Kozawa ¥, Otake 5, et al. 
Pemphigus vulgaris involving the mouth and 
esophagus: report of a case ané review of the lit- 
erature. Int J Oral Surg. 1983;32:194-200. 


Lambert et al’ suggest that this triad 
should be changed to include midline 
linear facial NSJ; neurologic abnor- 
malities, which may inelude seizures 
and mental retardation; and epthal- 
mologie abnormalities. Cardiovascu- 
lar, urogenital, and skeletal anomalies 
also may be present.”* 

Fortunately, although the NSJ 
should be considered “premalignant,” 
the majority of neoplasms are low 
grade and require only local excision. 
Curettage and other lesser treatments 
than local excision for NSJ are univer- 
sally condemned.’ Secondary wide ex- 
cision is recommended for the more 
aggressive neoplasms. 
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asesisetant/-tent/(n): | 
1) one who assists 

2) one who gives supplementary support or aid 

3) a newsletter with authoritative coding information 
from the American Medical Association 


CPT Assistant, the AMA's new quarterly newsletter, brings you 
valuable, up-to-the-minute information on CPT coding and procedures. 
To keep current on significant coding issues in today's constantly 
changing health care environment, turn to CPT Assistant for regular 
features such as: 


v v v 

Case Study. Coding Charts, tables, 
Each quarter, we'll Commentary. and other practical, 
reproduce an operative We'll offer a critical how-to information to 
report or chart, discuss key explanation of some ofthe make your coding 
issues, and identify the most frequently misinter- decisions easier. 
relevant Procedure and preted areas of CPT. 

Diagnosis codes appropri- 

ate to this case. 
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Subscribe today for 

CPT Assistant! 

l year (4 issues) @ $85 (AMA Member) 
1 year (4 issues) @ $135 (Non-member) 
When ordering please indicate code HY002. 


To order by phone: 

Call toll-free 1-800-621-8335 
(Please have your MasterCard, Visa, 
American Express or Optima ready.) 


To FAX your order: 
312-464-5600 


To order by mail: 

Write with your check or credit card 
information to the address below. 
(Payment must accompany your order.) 


Subscription Dept. NR 000124 
American Medical Association 
515 North State Street, 11th Floor 
Chicago, IL 60610-4377 


Classified Advertising m.. 


Box 











CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 times 

or more* 
Cost per word $1.60 $1.45 
Minimum ad: 20 words per issue 


“Ir oraer to eam the three-tme rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Classified Display 1 Time 3 times 

or more* 
Full page $588 $542 
Two-thirds page 504 463 
One-half page 444 409 
One-third page 353 324 
One-sixth page 235 216 
Column inch 65 55 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


The publication with pub-set advertisements 
upon request. The typesetting fee is 10% of the 
‘one-time ad costshown above. Special requests 
will be billed to ‘he advertiser and/or agency at 
the then prevailing rates. 


Box Service 


Available for all ads. the cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly mailed 


directly to you. 


Closing Date 
The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled after 
the closing cate. 


Send alltcopy, correspondence, production 
materials and payments to: 


ARCHIVES 


OF 
Otolaryngology- 
Head & Neck 
Surgery 
Classified Department 


P.O. 30x 1510, Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 


800-237-9851 @ 813-443-7666 





Professional Opportunities 


SOUTHERN CALIFORNIA: Head & Neck Surgeons. 
Career opportunities available in both major metro- 
politan and suburban areas with the nation’s largest 
phys.cian-managed partnership. We offer an out- 
staneing compensation/benefits package and the 
collaporative support of knowledgeable colleagues 
in multi-specialties. For more information, send 
your curriculum vitae to: Irwin P. Goldstein, MD, 
Associate Medical Director, SCPMG, Department 
098 Walnut Center, Pasadena, CA 91188-8013. Or 
call. (800) 541-7946. 


Professional Opportunities 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial 
payors, modern OP surgical facility, close to New 
York and Ohio in the greater lakeland area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent school system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 283-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1034 Grove Street, 
Meadville, PA 16335. 


North Platte, Nebraska 
Otolaryngologist needed to join busy 
general BC otolaryngologist. Opportunity 
to develop own “niche”; affiliate with pro- 
gressive 130-bed, medical referral center 
with patient base of 100,000. Current ENT 
also flies to satellite clinics within the 
region and has purchased another plane 
to accommodate new partner (pilot pro- 
vided or learn to fly). Enjoy recreational 
activities of nearby lakes, excellent hunt- 
ing and fishing; snow-skiing within easy 
driving distance. Call or send CV: 

Marcia Norrie 
Great Plains Regional Medical Center 
601 West Leota, North Platte, NE 69101 
(800) 762-7090 





MAINE COAST — Private practice with cross cov- 
erage for well-qualified, motivated otolaryngologist 
to affiliate with 106-bed, modern, medical referral 
center. Enjoy beautiful coastal community on 
Penobscot Bay. Highly rated public schools. Skiing 
and golf oceanside. Financial guarantee; office 
space; equipment. Send CV to: New England Health 
Search, 63 Forest Avenue, Orono, ME 04473. Call: 
(207) 866-5680. 


OREGON: BC/BE otolaryngologist to join an estab- 
lished ENT physician in a 60-physician multi- 
specialty group. Located in mid-Willamette Valley. 
University town. Guaranteed salary, incentive 
bonus, and shareholder opportunity. Send CV to: 
Richard M. Rytting, MD, Medical Director, The Cor- 
vallis Clinic, PC, 3680 NW Samaritan Drive, Corval- 
lis, OR 97339. 


BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. 
(501) 782-2071. 


VIRGINIA/ GEORGIA: Locations include Chesapeake 
Bay; Washington, DC suburb; and popular medical 
community in Georgia. Single-specialty groups, 
multi-specialty groups, solo opportunities. Modern 
facilities. Send vitae: Janet Clayton, AM Care Physi- 
cian Search, Department AO, P.O. Box 2816, Dur- 
ham, NC 27715. (800) 477-0600. 


RALEIGH, NORTH CAROLINA: Outstanding prac- 
tice opportunity in progressive, popular community 
of 200,000. Exceptional schools. Abundance of cul- 
tural and leisure activities. Send vitae: Janet Clay- 
ton, AM Care Physician Search, Department AO, 
P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 











PLEASE NOTE—Address replies to box number 
ads as follows: Box number c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology-Head & Neck Surgery, 
P.O. Box 1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, 
payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


inquimes about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, C/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology-Head & Neck Surgery. 


Professional Opportunities 


MAINE COAST Otolaryngologist: Private practice 
for well-qualified, motivated, ENT physician. Guar- 
anteed cross coverage. Office space with new 
equipment. Affiliate with 106-bed, medical referral 
center. Live and work in beautiful and desirable 
coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680. 


BC/BE OTOLARYNGOLOGIST needed — Califor- 
nia: Excellent opportunity to establish your own pri- 
vate practice with guaranteed income, strong refer- 
ral base. Well equipped 112-bed full-service hospital. 
Our service area population is now 90,000; a grow- 
ing area with new businesses and stable economy. 
Located in central California near Sequoia National 
Park, Tulare offers an excellent family-oriented life- 
style and al! expected amenities. Beautiful homes 
close to hospital and office are affordably priced. 
Good schools, many community activities and 
abundant recreation including golf, tennis, moun- 
tain and equestrian activities. Easy access to all Cali- 
fornia’s major metropolitan and resort areas. Please 
contact: Tulare District Hospital Physician Recruit- 
ing Office, P.O. Box 90112, Los Angeles, CA 90009. 
(800) 468-2687. 


CENTRAL MIDWEST, busy two person practice 
seeks third certified board-eligible otolaryngologist 
to join practice. Opportunity in beautiful 40,000 
population town with drawing area in excess of 
250,000. State-of-the-art hospital and office facilities 
for full ENT specialty practice. Generous salary with 
full benefits and bonuses with partnership in two 
years. Equal opportunity employer. Call or write: 
Central Kansas ENT Associates, PA, 909 East 
Wayne, Salina, KS 67401. Telephone: (913) 
823-7225. 








Otolaryngology /Head and Neck Surgeon 
West Virginia University 
WVU Department of Otolaryngology/Head & Neck 
Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 


New facilities, “state-of-the-art” equipment, re- 
search opportunities, and support available. Send 
CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 
WVU Health Science Center 
Morgantown, WV 26506 è Or call: (304) 293-3457 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
Start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


BC/BE OTOLARYNGOLOGIST needed to join 
busy, young, BC established general otolaryngolo- 
gist. Fully computerized, high-tech oriented prac- 
tice complete with audiologist and ABR. Area offers 
outstanding lifestyle in coastal city of South Caro- 
lina. Send CV te: Box #415, c/o AOTO. 


— OTOLARYNGOLOGIST — 
Board-certified/board-eligible physician interest- 
ed in adult ENT to join busy single practice. New 
office. Hospitals offer nasal endoscopy, CO, and 


Yag lasers. Please send CV to: 
Steven Cook, MD, F.A.C.S. 

Suite 4, 1701 Augustine Cut-Off 

Wilmington, DE 19803 


OTOLARYNGOLOGIST—Premier fee-for-service, 
52-year-old multi-specialty group in central 
York seeks BC/BE otolaryngologist to join-existin 
department. Guaranteed salary with two years ’t 
shareholder status. Cost accounted productio’ 
incentive formula. Reply: Box #412, c/o AOTO. 
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Look at health care 
from our point of view 


The physicians who practice at 
Group Health are here because quality of 
life is just as important to them as the 
quality of their work environment. 

They enjoy being part of a highly 


respected health care organization as 
much as they like living in one of the top 
areas in the nation. 

If you like our point of view, we 
invite you to call us toll-free at (800) 
543-9323 for more information about 
career opportunities at Group Health. 


© 1990 Group Health Cooperative of Puget Sound. All rights reserved. EOE M-F-V-H. of Puget Sound 













OTOLARYNGOLOGY 
WESTERN MASSACHUSETTS 


The Northeast Permanente Medical Group (NPMG) is seeking a board- 
certified or board-eligible otolaryngologist to join their medical pro- 
gram in Western Massachusetts. 


The Permanente Medical Group, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions through- 
out our beautiful Northern California region: 
the San Francisco Bay Area, Sacramento, and 
the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full 
time staff otolaryngologist in our South San 
Francisco facility. Includes office and operating 
room responsibilites. 












NPMG is a multi-specialty group practice structured as a professional 
corporation. We are the exclusive provider of health care services for 
Kaiser Foundation Health Plan, Inc. 









This opportunity offers: Members of our large, multispecialty group 


eam a highly competitive salary and excellent 
benefits including mortgage assistance; 
scheduled time off; malpractice insurance: 
medical, dental and life insurance; and a 
substantial retirement program. 


= Competitive salary and benefit programs. 

= Membership in a 40-physician group. 

@ Rapidly growing prepaid membership. 

m An environment that encourages innovative approaches to 
health care delivery. 

Group paid full coverage malpractice insurance. 


m Western Massachusetts affords numerous educational, 
recreational and cultural opportunities, as well as easy 
access to Boston and New York. 


Send inquiry and curriculum vitae to: 


Stacy Lundin, MD 
NPMG Regional Office 
76 Batterson Park Road m P.O. Box 4011 ™ Farmington, CT 06034-4011 


An equal opportunity /affirmative action employer 





To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., 
Physician Recruitment Services, Dept. AO-SSF, 
The Permanente Medical Group, Inc., 
1814 Franklin, Fourth Floor, Oakland, CA 
94612, (800) 777-4912. TPMG is an equal 
opportunity employer. 
















For 

All 

The 
Right 
Reasons... 


Dedicated physicians, 
state-of-the-art sup- 
port. financial stabil- 
ity and growth, qual- 
ity of life second to 
none...to name a few 
reasons. 


The 5ioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a part ofa | 
dynamic community. 


Sioux Falls Fas a 
strong economic base, 
growmg population, 
and a progressive 
educa-ion system. 


Numerous cultural 
and recreational ac- 
tivities are ev2n more 
reasons to find out 
more bout this ex- 
ceptiomal practice op- 
portunity. 


To finc out more, 
contact... 


Sioux =mpire 
Medical Center 


\ “ arl Hinson 
200 S. Euclid Ave. 
Suite 320 MB! 


Sioux Falls 
P-800-468-3333 





SD 57105 
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Busy clinical and surgical practice seeks BC/BE 
otolaryngologist. 


Located in the northwestern suburbs of Minneapolis, | 
offering suburban living with easy access to an | — 
unlimited array of family, cultural, educational, and 
recreational opportunities. 


Members of our multi-specialty group earn a highly 
competitive salary and excellent benefits including paid 
vacation and CME; pension and profit sharing plans; 
paid malpractice; health, life an disability benefits. 


For further information contact: 


W. Edwin Gould, MD 


13986 Maple Knoll Way 


Maple Grove, MN 55369 
(612) 420-5700 


OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 


community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 
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Professional Opportunities 1 T 
LARGE MULTI-SPECIALTY group in northern Vir- | YOELLEN | OPPORTIN Y 
ginia area has an immediate opening for a board- d 


certified/-eligible otorhinolaryngologist to replace 
retiring physician of 40 years. Send CV to: Medical 
Director, Falls Church Medical Center, 6060 Arling- 
ton Boulevard, Falls Church, VA 22044. 


SEEKING ASSOCIATE, well-trained and well- Otolaryngologist 


motivated in all aspects of otolaryngology-head and 
neck surgery. Applicant has excellent opportunity 


to control a viable practice with established cover- Excellent opportunity to join two-physician 
age in an excellent area close to New York City, : : : z : 

Philadelphia, and the Poconos. Presently doing section in large multispecialty group practice. 
general otolaryngology, head and neck cancer Busy, diverse practice located in attractive 


surgery, plastic surgery and endoscopic surgery. 
Active allergy practice. Call: (215) 434-2581 or (215) 
439-1501. Or write to: ENT Associates of L.V., Inc., 
1251 South Cedar Crest Boulevard, Allentown, PA 
18103. 


Bluegrass region of Kentucky. Competitive 
salary, benefits, and partnership. 






Denver Opportunity 


Expanding ENT group seeks a BC/BE 
otolaryngologist for a diverse practice. We 
are seeking a general otolaryngologist who 
has special interest or experience with 
otology, allergy, or facial plastic surgery. 


Candidates should have the following: 
Excellent residency rating; academic honors; 
and foremost, the ability to provide superior 
care. 


Great opportunity for skilled, personable 
specialist. 
Please send CV to: 
PERSONNEL ADMINISTRATOR 
P.O. BOX 10764, DENVER, CO 80210 


Sent CV to: 


J. Douglas Knoop, M.D. 
Lexington Clinic 
1221 S. Broadway 
Lexington, KY 40504 


L 













NORTH CAROLINA/SANDHILLS AREA — Seek- 
ing BE/BC otolaryngologist to join busy, solo prac- 

tice. Fully equipped, general ENT, facial plastics, LEXINGTON CLINIC 
HNS, full audio/vest testing. Contact: William C. 
Leliever, MD, 1911 KM Wicker Drive, Sanford, NC 
27330. (919) 774-6829. 





aisr GUTHRIE 


Board-certified/-eligible otolaryn- Guthrie Clinic 


gologist sought to join prestigious Otolaryngologist 


riea ‘practice: Of qars, mose, Board Certified/Eligible Otolaryngologist needed as associate to 
join an active 3 physician Section of Otolaryngology, practicing all 
Piin benoni witli incentives aspects of modern otolaryngology. This 230 physician multi- 
EN : bie, Quali specialty clinic serves as a referral center for surrounding areas of 
ee Ee Meee northeastern Pennsylvania and the southern tier of New York 
staff. Perfect location in central State. 
New England, close proximity to 
Boston. A haven for new industry, Affiliated with progressive 366 bed hospital. State-of-the-art diag- 
nostic and operative equipment available. Medical school teaching 
affiliation provides a stimulating environment. Area provides at- 
tractive living conditions with ample seasonal recreation opportu- 
nities. Easy access to major metropolitian areas. Excellent salary 
Contact: and fringe benefits. 


throat, allergy and cosmetic surgery. 


business and finance. Wonderful 
environment for a family. 


Marshall J. Zamansky, MD Respond with curriculum vitae to: 


HAELEN Donald R. Weaver, M. D. 
MEDICAL CENTER Medical Director 
Guthrie Clinic 
475 Pleasant Street Sayre, Pennsylvania 18840 
Worcester, Massachusetts 01609 717-888-5858 


(508) 791-6305 A member of the Guthrie Healthcare System 





694 


Professienal Opportunities 


JOIN ESTABLISHED otclaryngologist while 


taking over an esting pratice. Be part of a 25- 
person multi-specalty group with no primary spe- 
cialties. Base salam of $125,000 and an opportunity 
to bonus. Paid maxractice insurance, pension, and 
customary persowal imsuramce. Paid interviewing 
and relocation expenses. 330-bed regional medical 
facility. 50 new ph=sicians ard surgeons have joined 
this medicahcomnaunity in the past two years. Pretty 
community is located right on Lake Michigan in 
southwestern Micigam. 21£,000 service area. Just 
1-1/2 hours trom Chicago. Excellent schools, afford- 
y: able housing, anc outstanding recreational ameni- 

ties. Send CV orzall: Ken Sammut, Jackson and 

Coker, Inc.. 115 Ferimeter Center Place, Suite 380 

10667, Atlanta, GA°30345. Telephone: (800) 544-1987. 
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ENDOSCOPIC SINUS 
SURGERY 

t || FOR THE NOVICE 

. || ENDOSCOPIST 

IN PRIVATE PRACTICE 


“HANDS-CN" surgical experience 
concernine all aspects of endo- 
scopic sinms surgery. 


Required: 


® Competed endoscopic sinus 
surgery course including 
laboratory; 


è Nebraska license, accept 
7 adjoiring:stae. 


For furthe: details. contact: 


E. Reuben C. Setliff, III, MD, P.C. 
$ 1311 Soath Oak Street 
s North Platte, NE 69101 


5 (308) 534-2268 


In cooperation with Great Plains 
Regional Aedical ‘Center 


Office Space Available 





UPPER EAST SIDE MANHATTAN ENT 
OFFICE TC SHARE. FULLY EQUIPPED 
AUDIO..OGY AND VESTIBULAR 
TESTINC. 5 EXAMINING ROOMS 2 


WITH MICROSCOPES. 
KENNETH H. BEOOKLER, M.D. 
111 BAST 77TH STREET, 

NEW YORE. NY 10021 (212) 861-6900 





: 


Medical Equipment/Supplies 


ONTENTS C= ENT allergy office for sale. Call: 
(518) 387-4578@or list 


JOCTORS IN YOUR SPECIALTY are the best 
sarket for usee/serviceable equipment that may be 
surplus to you needs. Advertise this equipment in 
am AMA- speci lity journal and reach your market. 
Dall our “Classified Advertising” office toll free: 
dational(800) "37-9851; n Florida (800) 553-8288. 





Faculty Positions 


UNIVERSITY OF MICHIGAN — BC/BE Otologist/ 


Neurotologist for full-time academic appointment 
beginning July, 1991. Applicant should have prim- 
ary interest in Otology/Neurotology. Fellowship 
trained candidates preferred. Position involves a 
major commitment to teaching and patient care. 
Time will be made available for research and aca- 
demic pursuits. Please send CV to: Charles J. 
Krause, MD, Department of Otolaryngology, 1904 
Taubman Center, 1500 East Medical Center Drive, 
Ann Arbor, MI 48109-0312. 





NEW YORK — Full-time academic assistant profes- 
sor of otolaryngology. Special training microvascu- 
lar reconstructive surgery required. Must be BC. 
Position requires clinical practice teaching and 
research. Columbia University is an EOE. Maxwell 
Abramson, MD, 630 West 168th Street, New York, 
NY 10032. Telephone: (212) 305-5820. 


The Division of Otolaryngology/Head and Neck 
surgery at Stanford University Medical Center is 
seeking candidates for a full-time position at the 
Assistant Professor level. Individuals should be 
board-eligible or board-certified in otolaryngology 
with a subspecialty interest in otology. The 
successful applicant should have an interest in 
developing a strong clinical program in otology/ 
neuro-otology and have demonstrated potential for 
research and teaching. Approximately 60% of the 
applicant's time will be devoted to clinical care and 
teaching, and 40% to research. Although not 
mandatory, a fellowship in otology/neuro-otology is 
desirable. Stanford University is committed to 
increasing representation of women and members of 
minority groups on its faculty and particularly 
encourages applications from such candidates. 
Letters of inquiry and curriculum vitae should be 
sent to: 
Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 


STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 





FULL-TIME ACADEMIC POSITION, Department of 
Otolaryngology, University of Tennessee, Memphis: 
The department has a position at the Instructor/ 
Assistant Professor level for an individual dedicated 
to both clinical and research activities. Most appeal- 
ing should be the flexibility to explore specific clini- 
cal interests in a large and varied population base 
and the commitment of the Department to help sup- 
port a meaningful research effort. Other benefits 
include a progressive medical community, new and 
attractive practice facilities and a competitive salary. 
Candidates should be graduates of an accredited 
residency training program and preferably board- 
certified. Fellowship training is preferred but not 
required. The University isan EEO/AA/Title |X/Sec- 
tion 504/ADA employer. Send inquiries to: Neal S. 
Beckford, MD, Associate Professor and Acting 
Chairman, 956 Court Avenue, B226, Memphis, TN 
38163. 


Fellowships 


CLINICAL FELLOWSHIP 
IN OTOLOGY 


A one year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 


oto-neuro surgical center. A stipend and 
insurance package is available. 


Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINGTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 











Otology, Neurotology 
and Skull Base 
Surgery Fellowships 


/VEl 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is effered by 
the Michigan Ear Institute in con- 
junction with Providence Hospital, 
Southfield, Michigan. Two positions 
are available annually fer a period 
of one year commencing July 1st of 
each year. 
















A strong otology residency training 
experience is required and the 
candidate must be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 






For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, M! 48018 
(313) 476-4622 

FAX: (313) 476-7390 











Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal probiems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. : 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,090 surgical 


procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 


695 





Chief of Division 


f 
Head and Neck 
Surgery 


The Department of Surgery of the 
UCLA School of Medicine is search- 
ing for a tenured faculty member to 
serve as the Chief of the Division of 
Head and Neck Surgery. One of nine 
surgical divisions in the Department, 
Head and Neck Surgery has approx- 
imately 20 full-time faculty members, 
32 residents and fellows, and 45 staff 
members. 


Candidates for this position will be 
surgeons with proven contributions 
to research, with strong commitments 
to education and training, and recog- 
nition as an excellent surgeon and 
clinician. Recommendations and 
inquiries should be directed to: 


Michael J. Zinner, MD, Chairman 
Department of Surgery 


UCLA School of Medicine 


72-131 CHS 
10833 Le Conte Avenue 
Los Angeles, California 90024 


UCLA is an affirmative action employer. 
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Director of Research 


Full-time Tenure Track 
Faculty Position 


University of Kansas 
School of Medicine 
Kansas City, Kansas 


The Department of Otolaryn- 
gology's new chairman is 
recruiting a Director of Research. 
This position provides a hard 
money salary, research laboratory 
space, department faculty office 
and start-up funds. 


Several strong neuroscience 
colleagues here in anatomy and 
physiology are assisting in this 
recruitment. Second research 
position in related field (auditory 
system) available in allied 
department. 


Candidate should have proven 
abilities to carry on independent 
research. 

Send CV and three references to: 
Larry A. Hoover, MD 
Department of Otolaryngology 
University of Kansas 
School of Medicine 


39th and Rainbow 
Kansas City, KS 66103 


An equal opportunity/affirmative action 
employer. 

































We Target 
The Physician You Want! 


The Archives of Otolaryngology's classified recruitment advertising section 7 
is seen by precisely the physician you need —otolaryngologists and head 
and neck surgeons. A targeted physician audience of more than 12,000. 


Send your advertising order today. Just complete the coupon below and 
attach your typewritten copy. The next available issue is August which closes 
Tuesday, June 25th. 


The classified rate is-$1.60 per word for one issue. For three issues or more, — 
the rate is $1.45 per word per issue. Minimum classified ad is 20 words. 


Please insert my ad times, beginning with the 


Place my ad under the heading See eee T 


Enclosed iaimy Check far $ oo ty advertising 
must be prepaid with order. 


Institution LL 
Contact Person CR a ee ne, 
Address Oho 


City = | aiai 








Area Cadik TelephonesNumber nsise a tt 
Authorized Signature ee 


COPY FOR CLASSIFIED ADVERTISEMENT: (Please type or print to avoid errors) 











Send all copy and payments to: 
ARCHIVES 
OF 
Otolaryngology- 
Head & Nec 
Surgery 


Classified Department, P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 Local (813) 443-7666 
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from the first dose through the season 


Impairment-free relief 
ter fenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 
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COGNITIVE PERFORMANCE 





DEMANDS AN 
ANTIHISTAMINE SKDS 
PROVEN 

TO HAVE 

NO EFFECTS ON 
COGNITIVE 
EFFICIENCY AND 
ATTENTION SPAN 
GREATER THAN 
PLACEBO 





Impairment-free relief 
from the first dose through the season 


ter fenadine) 60 mg tablets bid E 
for seasonal allergic rhinitis 


Starts fast and lasts 
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` DEMANDS AN 

` ANTIHISTAMINE 

PROVEN 

TO HAVE 

NO EFFECTS ON 

~ REACTION TIME 
AND MOTOR 

COORDINATION 

GREATER THAN 

PLACEBO 
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+setttitiER 


PETTITT? ea... 


Lack of performance impairment must 

be proven through extensive objective 

testing—distinct from subjectively 

reported drowsiness:*2° More than 

| 60objective tests of cognitive, motor, 
and integrated performance— 
documented in over 20 published 
studies—show that Seldane has no 

| effects on human performance greater 
than placebo??? 





Impairment-free relief 
from the first dose through the season 


SELDAN E D 





(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 
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FREES PATIENTS 


FROM 


PERFORMANCE 


IMPAIRMENT 
CAUSED BY 
CLASSICAL 


ANTIHISTAMINES, 


Seldane is contraindicated in patients with a known hypersensitivity to Drowsiness 2 3 8 ? 
terfenadine or any of its ingredients Headache 158 pi 
PRECAUTIONS —_ = 
General: Terfenadine undergoes extensive metabolism in the liver Patients recs ne s 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on Nervousness g 1.9 
ketoconazole or troleandomycin therapy, or having conditions leading to OT Weakness 06 05 
prolongation (e.g. hypokalemia, congenital OT syndrome) may experience Appetite increase 05 0.0 


PROVIDES FAST, 


imbalance, or both Bowel habits) 76 
Information for patients: Patients taking Seldane should receive the follow- Eye, Ear, Nose, and Throat 

ing information and instructions. Antihistamines are prescribed to reduce Dry Mouth/Nose/Throat 48 3.1 
allergic symptoms, Patients should be questioned about pregnancy or Cough 25 17 
lactation before starting Seldane therapy. since the drug should be used in Sore Throat 32 16 
pregnancy or lactation only if the potential benefit justifies the potential risk A pied 

to fetus or baby. Patients should be instructed to take Seldane only as needed Epistaxis vi 04 
and not to exceed the prescribed dose. Patients should also be instructed Skin 


m Effects on patient 


performance no greater 


than placebo 


m Lets patients stay alert 


m Strong through-the- 
season relief 


E Convenient 24-hour relief 
at recommended dosage 


m Proven worldwide with 
more than 100 million 
patient-months of use 





TIRUAN 


w 


Seldane® 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION 

Seidane (terfenadine) is available as tablets tor oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin, lactose. magnesium stearate, and sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 


OT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear 
The events may be related to altered metabolism of the drug, to electrolyte 


to store this medication in a tightly closed container in a cool, dry place 
away from heat or direct sunlight, and away from children 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carc.nogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed. which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus. 


Nonteratogenic effects: Seidane is not recommended for nursing women 
The drug has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation 


Pediatric use. Satety and effectiveness of Seldane in children below the age 
of 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies including both controlled and uncontrolled 
Studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day 
or as high as 600 mg daily 


In controlled clinical studies using the recommended dose of 60 mgbi.d 
the incidence of reported adverse effects in patients receiving Seidane was 
similar to that reported in patients receiving placebo (See Table beiow.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent of Patients Reporting 


Controlled Studies” li Clinical Studies** 
Seldane Placebo Control Seldane Placebo 
N=781 N=665 N=626""" | N=2462 N=1478 














Centra! Nervous System 


















Gastrointestinal System 
Gastrointestinal 
Distress (Abdominal 
distress, Nausea 
Vomiting, Change in 







































Eruption (including rash 
and urticana) or itching 
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“Duration of treatment in “CONTROLLED STUDIES was usually 7-14 
DAYS 
** Duration of treatment in “ALL CLINICAL STUDIES’ was up to 6 months 
***CONTROL DRUGS: Chiorpheniramine (291 patients). d-Chiorphenire- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes 
ventricular fibrillation), hypotension, palpitations, and syncope In controlled 
clinical trials in otherwise normal patients with rhinitis, at doses of 60 mç 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinical significance 
However, in another study (N=20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to +30%) (mean increase of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
ing as possibly associated with drug administration These include: alope- 
Cia (hair loss or thinning), anaphylaxis angioedema. bronchospasm 
confusion, depression, galactorrhea, insomnia, menstrual disorders (includ 
ing dysmenorrhea), musculoskeletal symptoms nightmares, paresthesia 
photosensitivity, seizures, sinus tachycardia, sweating. tremor, urinary 
frequency, and visual disturbance 


In clinical trials, several instances of mild, or in one case. moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis. In most cases 
available information is incomplete 


OVERDOSAGE 
Information concerning possibie overdosage and its treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 
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from the first dose through the season 


SELDANE 


(terfenadine) 60 mg tablets bid 
for seasonal allergic rhinitis 
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Starts fast and lasts 
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E 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT 
MIXED INFECTIONS‘ 


E ELIMINATES MOST CAUSATIVE 
ORGANISMS IN VITRO IN LESS THAN 
15 SECONDS** 


*No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlation with clinical results.) 


References: 1. Ordonez GE, Kime CE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of 
acute, diffuse otitis externa: |. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res. 1978 ;23(May suppl):SS3-SS 14. 

2. Kime CE, Ordonez GE, Updegraff WR, Glassman JM. Soyka JP. Effective treatment of acute, diffuse 
otitis externa: II. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-colistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. 

3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of 
bacteria and fungi to nanantibiotic and antibiotic otic preparations. Curr Ther Res. 1978;23(May 
suppl):SS29-SS38. 
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W. Cranbury, New Jersey 08512 


OTIC SOLUTION 


(hydrocortisone and 
acetic acid otic | 
solution, USP) f 


VoSoL 


OTIC SOLUTION 


(acetic acid otic 
Solution, USP) 


Please see full prescribing information on next page 
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VoSoL He 


(hydrocortisone and 
acetic acid otic solution, USP) 





OTIC SOLUTION 
(acetic acid otic solution, USP) 


Description: VOSoL (acetic acid otic solution, USP) i i 
sel pet a Lite ae glycol ven bs alan 

©), benzethonium c i .029 j 
ato (0.015%) oride (0.02%), and sodium 
VōSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 
C.,H.0,, with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 





Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 


11,17,21-trinydroxy-,(11B)-. 


VOSoL and VOSoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 

Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VOSoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 

Indications and Usage: VoSoL — For the treatment of superficial 
infections of the external auditory canal caused by organisms 
susceptible to the action of the antimicrobial. 

VoSoL HC — For the treatment of superficial infections of the external 
auditory canal caused by organisms susceptible to the action of the 
antimicrobial, complicated by inflammation. 

Contraindications: Hypersensitivity to any of the ingredients. 
VOSoL HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 

Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 

Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 

Dosage and Administration: Carefully remove all cerumen and 
debris to allow VOSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VOSoL or 
VōSoL HC into the ear canal; the wick may also be saturated after 
insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VOSoL or VOSoL HC 
every 4 to 6 hours. The wick may be removed after 24 hours but the 
patient should continue to instill 5 drops of VOSoL 3 or 4 times daily 
thereafter, for as long as indicated. 

How Supplied: VOSoL Otic Solution, in 15 mL (NDC 0037-3611-10) 
and 30 mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
bottles. 

VoSoL HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
bottle (NDC 0037-3811-12). 

Storage: Store at room temperature; avoid excessive heat. Keep 
container tightly closed. Rev. 5/89 








Distributed by 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by Denver Chemical (Puerto Rico), Inc. 
Humaco, Puerto Rico 00661 


